

FOREST RESEARCH 
IN INDIA 


1936-37 

PART II— PROVINCIAL REPORTS 



J1AXA0KTJ W. PUliTJCATTOAd 
* 3998 ' ' " ’ 



List of Agents in India from whom 
Government of India Publications are available. 


(a) PROVINCIAL GOVERNMENT BOOK DEPOTS. 

Madras .-—Superintendent, Government Press, Mount Hoad, Madras. 

Bombay .'—Superintendent, Government Printing and Stationery, Qneen’s Road, Bombay. 
SmD :— Manager, Sind Government Book Depot, and Record Office, Karachi (Sadar). 

United Provinces Superintendent, Government Press, Allahabad. 

Punjab :— Superintendent, Government Printing, Punjab, Lahore. 

Central Pr.oviNOE 6 Superintendent, Government Printing, Central Provinces, Nagpur. 
Assam:— Superintendent, Assam Secretariat Press, Shillong. 

Bibar: — Superintendent, Government Printing, P. 0. Guizarbagh, Patna. 

North-West frontier Province :— Manager, Government Printing and Stationery, Pcsbawar. 
Orissa :— Press Officer, Secretariat, Cnttaek. 

(6) Private book-sellers. 


Advanl Brothers, P. 0. Box 100, Cawnpore. 

Aoro Stores, Karachi.* 

Banthlyo £ Co., ltd., Station Road, Ajmer. 

Bengal Flying Club, Dum Dum Cantt,* 

Bhatia Book Depot, Saddar Bazar, Rnnlkhct. 

Bhawnanl £ Sons, Now Delhi. 

Bombay Book Depot, Choral Boad, Glrgaon, Bombay. 
Book Company, Calcutta. 

Booklovcr’e Resort, Talked, Trivandrum, South India, 
Burma Book Club, Ltd., Rangoon. 

Lutterworth £ Co. (India), Ltd., Calcutta. 

Careers, Mohlnl Boad, Lahore. 

Ohattcrjeo & Co., 3, Bnoharam Chattcrjce Lane, Calcutta. 
Cbukcrverty, Chattcrjce £ Co., Ltd., 13, College Square, 
Calcutta. 

City Book Club, OS, Phayro Streot, Rangoon. 

Das Gupta & Co., 64/3, College Streot, Calcutta. 

Dostane Brothers, Home Service, 450, llnviwar Peth, 
Poona 2. 

Delhi and U. P. Plying Club, Ltd., Delhi* 

English Book Depot, Ferozcpore. 

English Book Depot, Taj Boad, Agra. 

English Bookstall, Karachi. 

English Book Stores, Abbottabad, N.-W. F. P. 

Fakir Chand Marwah, Peshawar Cantonment. 

Fono Book Agency, Simla. 

Gautama Brothers £ Co., Ltd., Heston Road, Cawnpore. 
Higginbothams, Madras. 

Hindu Library, 137-F, Balaram Bo Street, Calcutta. 

H. L. College ol Commerce, Co-operative Stores, Ltd., 
Ahmedabad. 

Hyderabad Book Depot, Chaderghat, Hyderabad (Deccan). 
Imperial Book Depot and Press, near Jama Masjld 
(Maebhllwnlnn), Delhi. 

Indian Army Book Depot, Dnyalhagh, Agra. 

Indian Book Shop, Benares City. 

Indian School Supply Depot, Central Avenue, South, 
P. 0. Dharamtola, Calcutta. 


Insurance Publicity Co., Ltd., Lahore. 

International Book Scrvlco, Poona 4, 

Jacques * Co., Kamptco Road, Nagpur, Messrs. Neston. 

Jetau & Bros., Mori Gate, Djlhi and Connaught Place, 
Now Delhi, Mpssrs. Jt H. ■- 


Kamtda Book Depot, 15, College Square, Calcutta. 
Karnataka JJubllshtugiHouse? Bangalore City. 

Kealo £Co.,, 05, Britto Road, Karachi (Sadar). 

■Keahah Bookstall,' Khadibazar, Belgaum, ' 

Kltabfetan, iV-A, City Road, Allahabad. 

Triehlnopcl: 

■ JLahltl £ Co., Calcutta, Messrs.^, K, - 

Local Sett-Govt. Instltuto^Bpsibav. 

London .Rook Co. (India) - , ArbakR^ad , 

- ■ Kipihwa and Rawalpindi.; v ’ -^ e3,i awar , Murree 


Maekwin £ Co., Booksellers, Stationers and News Agents 
Invcrarlty Road, oft Elphlnstone Street, Karaohi 
(Sadar). 

Melhotra & Co., Post Box No. 04, Lahore, Messrs. U. P. 
Malik £ Sons. Slalkot City. 

Mathur, B. S., Book-seller, Civil Lines, Jodhpur. 

Minerva Book Shop, Anarkall Street, Lahore. i . 

Modern Book Depot, Bazar Road, Slalkot Cantonment 
and Napier Boad, Jullunder Cantonment. 

Mohanlal Dossabhal Shah, Rajkot. 

Mohcndra Bros., Laskar, Gwalior State, Messrs. < 

Nandklshore £ Bros., Ohowk, Benares City. 

New Book Co., " Kltab Mahal”, 192, Hornby Boad, 
Bombay. , 

Newman £ Co., Ltd., Calcutta, Messrs. W. 

Oxford Book and Stationery Company, Belhl, Lahore, i 
Simla, Meerut and Calcutta. 

Parlkh £ Co., Baroda, Messrs. B. 

Pioneer Book Supply Co., 20, Shlb Narayan Daa Lane, 
Calcutta, and 219, Cloth Market, Delhi. 

Popular Book Depot, Grant Boad, Bombay. 

Punjab Religious Book Society, Lahore. 

Raghunatli Prasad £ Sons, Patna City. 

Ram Krishna Bros., Opposite Blshrambag, Poona City. 
Ram Nnrnln Lai, Katra, Allahabad. 

Rama Krishna £ Sons, Book-sellers, Anarkall, Lahore. 
Enmesh Book Depot £ Stationery Mart, Kashmoro Gate, 
Delhi. 

Ray £ Sons, 43, K. £ L. Edwardes Road, Rawatpl ,dl, 
Murree and Peshawar, Messrs, J. 

Roy Chowdhury £ Co., 72, Harrison Boad, Calcutta, 
Messrs. N. M. 

Sarnawatl Book Depot, 15, Lady HordlDgo Road, Now 
Delhi. 

Sarcsr £ Sons, IS, College Square, Calcutta, Hessra. 
M. 0, i 

Sorksr £ Co., Ltd., 0, Hastings Street, Calcutta - 
Messrs. P. C. > , 

Sbarnda Mandlr Ltd., Nal Sank, Delhi. 

Standard Book Depot, Lahore, Dalhonsle and Delhi. 
Standard Bookstall, Karachi. , 

Standard Bookstall, Quetta. ’ ' 

Standard Law Book Society, 69, Harrison Road, Oaleutn 
Tara £ Sons, Bazmak (India), Messrs. B. S. \ 

Taraporevala Sons £ Co., Bombay, Mcasis. D. B. 
Thacker & Co., Ltd., Bombay, 

Thacker, Spink £ Co., Ltd:', Calentta and Simla. 

Tripathl £ Co., Book-sellers, Klncess Street, Kalbadr-l 
Road, Bombay, Messis. N.-’Nu' C , J --‘r 

University Book AgonoyjSCneJnW ‘BSB^jAoro. s ’ _ * 
Upper India Publishing BdnsoV-Ltd./'Lttswtei re Palssw 
Ammnddaula Park, LwMmbw, _ " ' 

Varadacliary £ Co., MadAs, Messrs, P, *^.5 
Vcnlratasobban, A., LawiHoofe-sellpr, Vellore, > .. 
Wlieelor £ Co,, Allahabad, ■ Calcutta, and BqMay, 
Messrs. A. H. . . r.- ' •'Sr. 

Young Man £ Co., Egerton Roodi.Delhl. ; 


• Agents for publications on Aviation only. 



CONTENTS 


Chatter 

I. — GrNTn.u, 


Pace. 


1 


II. — Sir.vicur.TunE and Working Planb— 


Assam ...... 7 

Bengal 11 

Bihar ........... 17 

Bombay 29 

Burma 33 

Central Provinces ........ 42 

Coorg 57 

Madras ........... 61 

North-West Frontier Province . . ... .73 

Orissa ........... 76 

Punjab 82 

United Provinces ......... 02 

III.-— Foxiest Botany — 


A*sfttn 07 

Bengal 100 

Bihar 301 

Burma 103 

Central Provinces ........ 307 

3 V. — Fom:«T 33 ’U‘oiror.ooy — 

Bengal ........... 309 

Bombay ........... 309 

Burma 109 

Central Province-; ........ 122 

, North-West Frontier Province ...... 122 


V. — UriusmoN and Eeo.soxnc Keseabcu— 

, Asi-am 12 4 

Bengal ..«*«. 137 

Bihar ........... 347 

Bnmta 107 

Centra) Provinces . . . . . . . 172 

Madras , . . . • 176 

Qrii**a i . . . . • » • ♦ 183 

United Provinces , . . . . . » 1 l •> ,|S-{ 


AXTBtfMtfcS 


, * * , 

; . /Tv^Tjist -of P t ovincial Forest Publications of 1936*37 (excluding 

*’ < 'tlw'’ l'Vvst Bosenrrh Institute) . . . * . , • , * 

ri*t31;~-B{atem« nf. f-lunving rnnlt. designation and addrcv.jt of ‘Fot <j,t 
** ^IXTiN-ra employed ojndwivnly on re^f-rch vrerj; in the 
( 'various "Provim-e* during, thfe year 393*3-3“ . - «. » ! 

''m.-»1iirt of Publication#! by tho Forest TtwnVoU fnrtilitte, 
r , y Jlohrn Jflun .r . . . > • - ,* • » 


387 

190 

ISIS' 




(Tim s report ha? been printed mi min'd apeak? of bamboo 
paper made at the Forest. Re scarab Institute* Praia, 

Dun) 


FOREST RESEARCH IN INDIA, 

1936 - 37 . 


PART II.— PROVINCIAL REPORTS. 


CHAPTER I. 


GENERAL. 

The research work earned on in province** has made Mcady pro- 
gress during the year. Silviculture m-rivc*- mod attention hut in- 
creasing efforts :tte being made towards a fuller and better utilism 
tiou of the products of the forest. Tin* appointment ul special 
officers on utilisation has been of distinct benefit to trade. The 
following attempts to summarise the rhiof items of interest in the 
provincial reports. 


Silviculture. 

i 

The all Judin teak seed experiment continue-., several of the 
plantations have heen thin tied and mode into sample plot**, tin- 
Wtunotely all the work done at Rrhra Run ftps been destroyed by 
frost uhirh appears to be increasing in intensity in Northern Judin. 

— Progress continues to he made , in standardising 
methods of regenerating the evergreens. , , , 

The natural regeneration of sal in liamrup is becoming annu- 
ally more and marc successful but *wcev» is dependant 'em rnin-i 



Harris entirely unsolved." Although (he leehnirpm of ?nt p bin tit- 
jfiVtirs is v. ! elj understood jt is nmv nhvimisthut the normal reea;r* 
fat ion area cannot- he- worker! uph* under this system and that 
Walural regeneration must be undertaken especially, m-tbc Rhuhor 



tract. Much interest has lately been taken in Kamrup methods 
aud experiments on these lines are in progress. Much -work has 
also been done on the natural and artificial regeneration of ever- 
greens in Chittagong and the results are encouraging. The notch- 
ing of Diptcrocarpus turbinatus under high shade has proved very 
successful on a divisional scale at a low cost. In Darjeeling, 
Cuprcssus torulosa, Cuprcssus cashmeriana and J uniperns vir.gi- 
niana show much promise. A valuable little book on thinning in 
plantations by Mr. C. K. Homfray was published during the year. 

Bihar . — The most interesting silvicultural experiment being 
carried out is the large scale contour trenching of dry hill sal 
forest in Chota Nagpur. There has been considerable correspond- 
ence and some controversy on this subject in the pages of the 
Indian Forester. The ultimate outcome of this experiment will be 
watched with interest. An experiment in controlled annual burn- 
ing of sal has now been carried out in Saranda since *1923 and the 
results clearly show the benefits of complete fire protection in this 
type of sal forest. The plot burnt annually is in very poor condi- 
tion, there is a characteristic barrenness of soil and several sal poles 
are top dry and have produced epicorinic branches. 

Bombay . — The thinning of teak plantations appears, to he the 
great silvicultural problem confronting the staff. It is well known 
that the early and continued thinning of teak plantations is essen-- 
tial and steps to carry out this measure as a routine operation are 
very necessary not only in Bombay but in several other provinces. 
Some interesting ohseivations on the growth of sandal are also in 
progress. 

Burma . — Burma reports that the natural regeneration experi- 
ments on Diptcrocarpus tuberculalus in East Katha division indi- 
cate that fire protection, though beneficial to the growth' of regen- 
eration, is not essential for establisluneni. Pent acme suavis, how- 
ever, needs fire protection bnt has not much chance to hold its own 
against the former species where growing together. The effect of 
clear felling over existing natural regeneration of D. ivberculatus 
in Zigon division has shown a steady progress’ towards establish- 
ment of plants. 

Experiments on stump-planting versus direct sowing or entire 
(.transplanting 'of teak confirmed previous years’ results that ’the 
advantage of ? planting stumps’ begins to he lost in ,tHe third yenr£ 
As regards early (pre-monsoon) planting of stumps; the itfdicatjpjnix 
have been that it would be unsafe -to recommend very -early pIeEnit|j 
ing in areas with less tham lOO^ anmial rainfall, though, if prO$ 
tected with a covering of loose earth, ‘they can probably be planted 
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in areas with rainfall as low as 6G ,/ . Stumps planted up to a fort- 
night after the break of rains were better off than seedlings trans- 
planted entile. Stumps with root lengths hotwoen 4 11 and S" me 
all likely to give the best results. 

A number of experimental plots were laid out in. areas whore 
Bvmbusa imhjmurpha had flowered in 1035-315 with the object of 
raising a reasonable crop of teak there both by stumps and direct 
sowing. Results so far indicate a failure in practically all cases of 
experiments with sowing, whereas stump planting has proved 
admittedly superior. 

In the teak seed origin experiments in Myiikvina, attacks by 
Ilvplolunnmm have been much more serious oa the crops from 
Indian seed origin than that from Burma origin. 

Extensive work has been in progress with working plans* 
Interim measurements in the matchwood sample plots indicate that 
in a closed forest, growth of matchwood species, vi:., Strrculia, 
liombaf and Autlwrcpfiahrs is not very fast. As is often thought. 

Central Provinces. — The natural regeneration of teak in North 
Chanda and the better class' of forest following clear felling ia 
generally unsatisfactory owing to the heavy undergrowth of 
bamboos. ’ Methods are being worked out for felling the bamboos 
in a manner to foster natural regeneration. Moderate grazing and 
light shade seem to be factors favourable to teak regeneration in 
this province, Interesting experiments in the natural logeneration 
of scmal (JJt>mba.v maUihartcutn) are. iu progress. The thinning of 
young teak is a major problem in flue province, 

Coortj. — A considerable amount of work bus been done on tho 
propagation and after lending of sandal. It appear* that sandal ia 
best grown as a road side tree, or in lines widely spaced, that it 
should be given plenty of growing space and free circulation of air 
and never allowed to become parasitic on its neighbouring sandal. 
Sufficient good host plants such as Cassia sinmva must ho provided. 
It has been decided to plant a line of sandal along the outside of 
all teak, plantations. The natural regeneration of the evergreen 
forests particularly of Voter to in dir a is becoming standardised. 

The importance of the verb method of regenerating 
,dry fuel forests is shown by the fact that under ordinary coppice 
'working 7 pci* cent, of the stools dio at each coppice rotation. ■ Tho 
- gradtialtdcgin dal ion of thorn and scrub finest worked trader cop- 
pice is unfortunately a well known feature of Indian forestry and 
, the. rah system alfords-a method of rejuvenating coppice coupes by 1 
artificial regeneration/ .Further . work has also been done on the 
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pre-monsoon planting of leak stumps and the correct size of stumps 
to use. Experiments continue to show that ior teak, Dalbergia 
latifolia, Pterocarpus jnarsupium, Tcrminalia crenulata and Arto- 
carpits hirsvta stumps are preferable to any other method. Re- 
search has shown that the replacement o£ casualties in the second 
year of a teak plantation is of very doubtful value. Scraping as 
opposed to forking as a method of weeding young teak plantations 
is hardly inferior in results and gives an immediate saving of Ks. 3 
to Rs. 5 per acre each time this operation is done. Experiments 
continue in the regeneration of evergreens and on the .spike disease 
of sandal. The eradication of lanian a by spraying with o sodium 
chlorate spray show that the method is the most successful and 
least expensive of any so far tried. 

North-West Frontier Province. — The main silvicultural prob- 
lem continues to he the natural regeneration of blue pine {Pinvs 
cxcclsd). Tiie young regeneration suffering very heavy mortality 
in times of drought. The tube planting of Pinvs Ion gi folia has 
been used with success under very difficult site conditions at Olierat. 

Orissa. — Tbe natural regeneration of sal in Puri where ever- 
green conditions have become established is the chief problem of 
the new province. The thinning of teak plantations is also urgent. 

Punjab. — The natural regeneration of deodar and the two pines 
P. excelsa and longifolia presents no difficulty. The regeneration of 
the firs has been a silvicultural problem for a long time and experi- 
ments confirm the opinion that excessive humus inhibits reproduc- 
tion. 1^ million seedlings of Morus alba and Melia azedaraeh 
were bandied in planting operations in the irrigated plantations. 
A useful record on mulberry by Mr. I. D. Mabendru was published. 
Considerable work has been done on exotics both in the plains and 
the hills. In the hills Thuja plicata has done very well and is 
much the most promising species tried. Counter erosion work con- 
tinues to receive much attention throughout the province. 

United Provinces. — The problem of first importance is the 
natural regeneration of sal dc novo under the uniform system. Pro- 
gress has been made and the position upto date is adequately sum- 
marised in Mr. Smythies article of April 1936 and Mr. Mobbs 
of August 1936 in the Indian Forester. Artificial regeneration on 
a large scale *has now become a routine measure in many divisions 
both wiilt and without tavngya. Considerable attention is being 
•paid to psin tapping investigations. Both here and 'in; the Punjab 
treating Habes;with a solution of Hydrochloric acid has not given 

’ inc !® as H ' The fourth edition of- Mr. Howard’s valuable 
Forest, pocket Book was ‘published during the year. 



5 


Botany. 

On t lio whole Divisional Forest 011ioet‘f> fiml little leisure ior 
botanical work. J)r. Dor in Assam 1ms been able to add a good 
deal to the knowledge of the grasses of Assam and several plants 
new to the As*um flora have been collected by Mr. Purkoyafilha. 
Generally the identification of tropical evergreens is the most 
impoi taut bol a meal investigation required and (his work is being 
continued. 

The progress of Forest. Botany in Burma was continued hv good 
work done in the. Mayiuyo herbarium which was maintained in the 
usual good condition and to which additions of herbarium specimens 
were made from collections made by lord Forest Officers and from 
a donation made by the. Dobra Dun herbarium. An interesting 
collection from the Wa States on the Si no-Bunna boundary 
was obtained by a collector who accompanied the Boundary Com- 
mission. The May my o Botanical garden continued to make good 
progress; additions in planting and to the orchid house mid ro«c 
gnrdcn Avere made as well ns improvements in the upkeep of the 
roads and lawns. The public continues to appreciate these gardens 
which stimulate and help gardening in Upper Burma in general and 
in Maymyo in particular where, it is pleasing to note, the Annual 
Flower Show bus been revived after being in abeyance for six years. 

Entomology, 

The only possible way of dealing with epidemics of defoliators 
appears to be by methods of biological control and so for as teak in 
Nilambui* and mulberry in the Punjab plantations are concerned 
this matter is being taken up in earnest. The Burma report con- 
tains some interesting particulars regarding the bee hole borer ul 
teak which fortunately is absent from India. 

, Utilimlion. 

- Tu several provinces the appointment of Utilisation (Miners lms 
increased interest in the mo.*d profitable exploitation of our forest 
resources. The utilisation of new species of timber, bamboos and 
grasses and the attempts to start new local industries making use 
of such products has made some progress hut- vested interests and 
conservative habits frequently .stand in Iho way/ ,lt must bo real- 
ised ibnt'ft is useless attempting to develop a trade in, any product- 
.’which "is not available ^uncommercial quantities.' Too' rtf ion when' 
'Uses .have been fouurl for a timber it is, discovered that supplies arc 
not', available. 'Ill some provinces many -sorts of timber can be 
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grown in plantations and it has not 3'el been decided what trees 
should be grown from the point of view of utilisation as opposed to 
silviculture. The grading of timber also demands attention, the 
grading rules for Burma teak are now published and are being 
examined in practice. Grading rules for other timbers produced 
departmentally in large quantities demand consideration. Revised 
specifications for sal sleepers were under investigation duiing the 
year and it is hoped that a specification having a nearer relation to 
reality than the present one will result. Box woods are in increas- 
ing demand and will have to be provided bj' plantations, the present 
scattered nature of these trees renders an annual supply at econo- 
mic rates quite impossible. Burma as usual has been very active 
in all branches of timber utilisation and is fully equipped in this 
respect. 

An inteiesting forest exhibit was staged by the United Pro- 
vinces and the Forest Research Institute at the Lucknow Exhibi- 
tion which attracted a good deal of public attention. 

A Utilisation Conference was beld in Debra Dun in March at 
which many problems of current interest were discussed and some 
important resolutions passed. 



CHAPTER II. 

SILVICULTURE AND WORKING PLANS. 


ASSAM. 

I. — Kxper imentaij Sir.victrr.TURE. 

(i) General. 

Staff . — The post of the Silivieulimisl conti lined lo remain 
vacant throughout the year, Mr. C. Purhayastha, Deputy Conserv- 
ator of Forests, was in charge of the work in addition to his duties 
of Botanical Officer up to the 1st November 193G when lie was re- 
lieved hv Dr. N. L. Bor, D.Sc., T.F.S. 

It has not yet been possible to sanction even the minimum staff 
recommended by tlu> third Silvicultural Conference in 1929. 

A full programme of work was corned out in addition to the in- 
spection of Divisional plantations, 

Theic were 10 experimental plots (including the two experi- 
mental gardens) at the beginning of the year of which two were 
made over to the Division, Two more experimental plots were 
newly laid out while an old experiment of Sibsagar was reconstitu- 
ted during the year. 


(ii) Natural Regeneration. 

A . — Evergreen Climax Forests. 

Tho investigations of the past few years have proved wlml has been 
known in Assam for a considerable time and hna been prescribed in 
the working plans for Lakhimpnr and Xibsugar, that the correct 
method of regenerating our fJipterncarpvx—Mcsvn climax forest is 
to open tins canopy, reserve a poition of the smaller trees ond to 
tend the young growth. Experience lias shown that after (he forest 
has been exploited, advance growth of valuable species appears in 
quantity and will persist for many years even if it is not fended. , 
Tending alone will ensure a considerable advance in tho vapidity of 
growth, but nutting a number of the smaller frees in addition re- 
sults in even bettor growth: , , . 

' During the pnstyearabont 90 acres of an area in (he’.Teypore 
reserve, Lakhimpur division, which was exploited in 1927-28 and 



tended subsequently for a number of years, was opened up by the 
Divisional Forest Officer by culling a number of the smaller trees, 
bamboos and undergrowth. This operation levealed that the area 
was fully stocked with Mesua and Diptcrocarpus and with a fair 
number of other valuable species such as Magnolia, Mangliclia, 
Amoora , Michel in, etc. Many of these hud already become estab- 
lished. Experimental plots were laid out in three areas in order 
to determine the comparative value of tending every year, eveiy 
second year and every third year. Tending, by which is meant, 
the keeping down of creepers and cutting out of undergrowth 
interfering with valuable species, costs money, a factor which will 
continue to loom very largely in our treatment of these forests. 

If the Diptcrocarpus — Mesua hyliuni is n climax, that is, an 
organic entity produced and eont rolled by n given set. of climatic 
factors, and there is no doubt that it is, it would be expected that it 
could regenerate itself without outside interference. It can and 
does reproduce itself, albeit very slowly, but since man takes a hand 
in the exploitation of the forest thereby upsetting the very' deli- 
cate balance of biotic factors, he must also take n hand in controlling 
the luxuriant growth of weeds and climbers which are the result of 
this exploitation, if the replacement of exploited trees is the object 
in view. The greater the opening the more insistent will he the 
need for tending. 

In the experimental plot No. 8 opened near Digboi, which had 
for its propose the determination of tbe progress of regeneration 
under different degrees of canopy density, it was found that 
seedlings of valuable species up to i 1 in height occurred all over 
the area. Since the canopy was opened the progress of recruitment 
hns been little short of amazing. In one square O' x O' no less than 
23 Bcedlings of Artocarpus chaplasha were found. The same result 
has been achieved over the whole plot where the terrain is not loo 
steep. 

Danrang type evergreen. — Experimental donning of under- 
growth under mother trees of various species has shown that pro- 
fuse nalurnl regeneration can be obtained by this means; 3.300 
seedlings were counted -under one honsinn (PJuchc goalparc7tsis ) 
tree. Bola (Mams Jcvi-ignta) regenerates itself with ease by this 
method but the foci prove -very attractive to deer and the areas are 
not now cleared. Tbe indications are that tbe undergrowth pro- 
tects the young plants from deer and' that ‘they! are able to make 
their way through it. ’ 



B,— Sal forests. 

(i) Kamrup. — All P. B, 3. ureas continued to improve on tho 
progress made in tlie last 2 or 3 years. Tlio luxuriant weed growth 
that characteristically invaded tlie groups when initially opened out 
has been brought well under control by selective rains tending. 
Enpatorium, it bus been noticed, docs not prove dclerimental to the 
existence of sal seedlings though it certainly arrests their growth. 
On uprooting the weed, dense patches of healthy seedlings have 
been revealed in many places. This practice is now steadily 
followed and forms an important pari of rains tending activities. 

The methods now adopted for regeneration may be summarised 
as follows: — 

(a) In unopened areas. — (1) A preparatory telling involving an 
almost uniform removal over the area of tlie lower story 
of sal (consisting of suppressed and crooked stems nnd 
steins that would come out in a normal thinning) and of 
trees of miscellaneous species — except where their 
lemovnl would result in a large gap in the canopy, (2) 
tending during tlie rains, involving culling off of coppice 
ahoots nnd shrubs, ami the pulling out of weeds tlinl 
become, worse with cutting such as Eh pat or win-; (3) n 
carefully planned progiaimne of forced burning all 
through the cold weather ami (-1) formation oi groups 
hv selective removal of trees in the canopy over promis- 
ing patches of regeneration, to he gradually enlarged ns 
regeneration pi ogresses. 

(h) In the groups previously formed, regeneration work' has 
mainly consisted of (1) selective rains tending and (2) 
careful practice of burning technique, followed by (ft) 
extension by removal of trees on the edges <>f the groups 
ns regeneration progresses. 

(ii) KacJiugaon. — There was a certain amount of seeding of sal 
trees in P. B. T. in Bnmbn block. According toTnspector General 
of Porosis’ recommendations, compartment ft was selected for 
wholesale weeding of sal recruitment at. the end of the year. In 
half of the area, weeding was done. in lines ft’ wide O’ apart, nnd in 
the other hnlf all weeds p-cre /-amoved. It was found that the 
recruitment was not an good, specially in- the men where only line 

' weeding was done, These lines have been sown broadcast with sal 
.seeds at the end off he year' to supplement the recruitment. Th<? 
whole of the area was fire-protected, * - ■ ■ 
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No thatch has made its appearance yet in the sau observation 
plot in the Bamba block. It -will not be wrong to conclude now, 
after 5 years of experiment, that thatch will spread once it has 
come whether the area is burnt or not, but it takes long to make 
its appearance in any locality where it does not already exist. 

(iii) Darrang . — Very considerable success has been attained by 
opening the canopy and tending sal recruitment. 

(iii) Investigation of seeds. 

The most important problem to be solved is the germination of 
the valuable Magnoliaceovs species found in Upper Assam that 
has just been taken up. These species, which possess seeds 
enveloped in a crustaceous testa, either show very poor power of 
germination or else remain dormant in the soil for considerable 
periods. 

Germination tests were carried out on many species in the 
experimental gardens. Seeds of Sagerea sp., obtained from the 
Silviculturist, Dehra Dun, failed to germinate in every case 
although they were distributed all over the province and sown in a 
variety of soils. 

The following bamboos flowered during this year : - - 

CephalostacJiyum pergracile, Lakbimpur. 

C. capitatum , Khasi and Jaintia Hills. 

Dcndrocalamus hamiltanii, Sibsagar. 

Bambusa pallida, Sibsagar. 

B. tulda\, Sibsagar. 

Dendrocalavmst hookcri, Kb a si and Jaintia Hills. 

Arundinaria sp., Hhasi and Jaintia Hills. 

(iv) Investigations on Trees and Crops. 

As in last year's report. 

(v) Nursery Work. 

Nurseries are being opened at each plantation centre in ever- 
green divisions in order to raise valuable evergreens for 
transplanting. * 

' (vi) Artificial Regeneration. -- 

(a) Dipterocarpuis 'macro carpus . — The reported low germination 
of this species is incorrect, for with correct selection of fruits as 
much as tO per cent', germination can be achieved. 
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(b) Lagcrstrcemia flos~reginoe . — -B csults so far obtained from 
the stump planting experiment indicate that the early planting is 
far more preferable to the later. 

(c) Ariacarpus chaplasha .— The stump planting experiment of 
last year’s report was repeated. A borer destroyed the leading 
shoot of nearly all the plants. 

(vii) Tending. 

Experiments have been laid out in bollock plantations in 
Laklrimpur to find out whether there is any advantage in spacing 
out the stems in 3 year old and 2 year old plantations. 

(viii) Mixture! . 

Experience has shown that mixtures of (1) A moor a and Phtche 
and (2) Alfingitr. MonglieAut ami Cinnanwmum grow very well 
together. Experimental plantations of various evergreen species 
are being started. 


(ix) Underplanting. 

Experimental plantations of Jifcsua jerrea and Amoora under 
' Terminalia mgr i oca r pa have been started. 

(x) Silricvhural System!. 

Nil. 

(xi) Miscellaneous. 

A start has been made in systematising the record of 
preservation plots. 

In' all divisions a 10-yenr planting scheme is being drawn up 
and forms for standardising records me being issued, 

BENGAL. 

I. — KxrEjnmxTAj/ Siia’Icui.tdiu:. 

(i) General. 

* t 1 > * 

Mr. B. 3. Macnlpine’, T.F.S., was in charge of the Silvicultural 
division upte the end of October lOfiO, and Mi\. 0. K, Horn fray, 
from the 1st November till the 38th February 1037, 
thereafter' Mr, S. >37 ‘Curtin,.. T.F.S., for a short term only till 
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Mr. J. C. Nath, I.F.S., took over from Mm on tlie 18th March 
3937 and continued for the rest of the year. The Central Silvicul- 
turist and Silviculturist, Madras, toured in South Bengal with the 
Silviculturist, and visited most of the silvicultural plots in 
Chittagong, Chittagong Hill Tracts and Sunderbans divisions. 

(ii) Natural Regeneration . 

(i) Sal . — In Buxa division attempts to naturally regenerate 
areas in the Bhabar tract have not yet met with very great success. 
As a result of the survey of the position made at the close of last 
year, the evergreen shrubs and coppice in the undergrowth were 
cut back and burnt, and the area (Santrabari plot) was weeded once 
in the rains, with the result that luxuriance of the undergrowth 
has been considerably reduced and there lias been an appreciable 
increase of sal seedlings. 

' In the Raimatang Bhabar, though the replacement of Pollinia 
ciliata by Impcrata arundinacea is slow, there has been an increase 
of sal seedlings, particularly where the canopy is more open and 
the undergrowth light. The conditions have not yet sufficiently 
changed to justify regeneration fellings and rains weeding. 

In Darjeeling division, the experiments undertaken by the 
territorial staff have not yet melded very hopeful results, though 
a certain amount of recruitment has been obtained where the canopy 
is open. 

The Conservator of Forests and the Silviculturist visited 
Kamrup (Assam) in April and September 1936 to compare the 
Kanirup method and technique with those adopted in Bengal with 
a view to formulate a definite scheme for natural regeneration of 
sal in Bengal. A series of 12 experimental plots was accordingly 
laid out in different sal divisions for studying the applicability of 
the Kamrup method. The Divisional Forest Officers of Buxa and 
Hurseong also laid out similar plots. Besides, extensive areas in 
Buxa, Jalpaiguri and Ktirseong were taken up, which were burnt 
with moderate intensity' as far as possible. It is intended that by 
continued repetition of this process the present evergreen conditions 
of undergrowth (resulting from a prolonged fire protection) wMch 
have proved inimical to sal regeneration will he reversed. In 
many places, where conditions- were too wet and undergrowth too 
evergreen to burn, focal points were started, where the undergrowth 
was cut and fired wheri^dry. It is hoped that repeated burning - 
from these focal points will result in ever widening areas of drier 
conditions favourable to sal regeneration. 
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’ In Daccn-Myracnsing division, natural regeneration is of 
secondary importance, ns coppice regeneration is quite satiai'actoiy 
in the greater portion of tlie area. A careful study oi the progres- 
sive growth of natural seedlings which are plentiful, was however, 
continued with the object oi possibly replacing casualties in coppice 
stools or tilling up blanks. 

(ii) Other species. — (a) A series nf plots bare been laid out in 
Jnlpaignrl division to study the effect of n burn of moderate inten- 
sity on the existing reproduction ol hit air and sissoo in the savanna 
areas in river forests and to see if this treatment would induce 
further recruitment of natural regeneration. 

Experiments have also been started to regenerate natural 
grassy blanks in high forest in Btixa division by burning and con- 
trolled grazing, supplemented by rains broadcasting of seeds of 
miscellaneous species, 

(6) Evcrtjtv.cn forests of Kassnloiuj , ChiUatjontj Hill Tracts . — 
The results of last seven years’ work on these experiments, to deter- 
mine a method of removing the existing overwood which would 
ensure an establishment of advance growth of valuable species 
already on the ground, are very encouraging. A large scale 
Divisional expoiment lias therefore been started to find out 
whether, and at what stage, it will be possible to curry out intensive 
fellings in such areas, as the success of departmental extraction 
largely depends on them. 

(o) Dipt crocar pits ppp. — Notching ” of Di pier near pits 

tvibinatvs under high shade on a Divisional scale has proved very 
successful at a low cost, Bui there has been very little success with 
' Diptcrocarpus cost at us and Dij/tcroetti pm pi l os us and e.vpei intents 
with these latter species were continued. 

An experiment to introduce En Jenin f/ravtlis by “ notching ” 
has also proved successful at a low cost. 

Experiments on tending tin* patches of pole crops of (jar fan 
whieli occur throughout the Chittagong division were continued. 
Tlie effects of cutting back the miscellaneous species and that of fire 
in i educing the undergrowth arc being watched, 1 

An experiment to test the suitability of the Knmrnp method 
of natural regeneration of sal to tjnrjnn in Cox's Bazar has been 
started in a Dipteroearpus cost at us area., 

V„ it* f 

. ■ (iii) * AW.srri/ avd Plantation' Work* 

", • i , 

1 • Nurseries were maintained of, Tukdah,,Sulcna and Ilntnmkliil, 

i 

n 
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T akclah ( Darjeeling ). — IT species of seed were sown during tlie 
year. Seedlings of these, mostly exotics, are planted out in the 
Darjeeling divisional plantations by the territorial staff. Cvpressus 
torulosa, Guprcssus cashmeriuna and Juniperus mrginiana are 
showing the greatest promise. 

Sukna ( Kvrseong ). — Routine experiments were made of various 
indigenous and exotic species. Those of interest are Cassia siamea , 
Ale'll rites fordii, Pteroearpus viarsupium and Eucalyptus citriodora. 
Acacia lenlicularis has done extremely well and shows promise of 
rapid growth. 

// azarilihil (i Chittagong ), — Routine tests were carried out for 
numerous species. Among the exotics Xylia dolabriform is, 
Pierocarpus dalbergioides and Eucalyptus citriodora show promise. 

Stump planting . — Experiments on stump planting of various 
species were continued in many divisions. In Darjeeling, field 
nurseries of bull ( Quercus lamellosa ) and phalant ( Qnercus lincata) 
were started in all new plantation areas with the object of raising 
seedlings for stump planting in the future. In Eurseong, experi- 
ments with buk, phalant and maya ( Eriobotrya pcliolata) gave 
very good results. These experiments are of particular interest 
for hill plantations, where normally species raised from seed or 
transplants exhibit very slow growth and costs of tending are 
heavy. 

Fuel taungyas. — These were continued in Ealimpong division 
•with encouraging results. Mandanc ( Aorocarpus fraxini jolius ) , 
lampaii {Buahanga sonncratioidcs) and Albizzia spp. seem to be 
the most promising for a 12-16 year rotation. 

“ Kharkhaiii ” areas . — Experimental sowings of sal on humps 
in a low-lying area ( Kliarlihani ) in Buxa division are progressing 
well so far. 

Bamboos. — The experiments at Baraiyadhala (Chittagong) on 
the introduction of the bamboos ( Melocanna bambusoides and 
Bambusa tulda), in the poor, dry, deciduous forests were closed at 
the end of the year as they have 'fulfilled their object. One year 
old rhizomes are the best for the purpose and it is a practical and 
profitable proposition to plant rhizomes of Melocanna bambusoides, 
which has a greater local demand than Bcimbusa tulda in this 
type of forest. , ' 

An experiment to examine the possibility of introducing the 
exotic Bam busa polymorpha from Burma in the same type of forest 
has -.been started ibis year-. 



Cover crops . — Experiments on cover crops were continued. 
Lcvcaina glaucu, Tcphrosia purpurea, and Lea crispa aTe not 
considered as suitable as Tcphrosia Candida. 

Plantations of exotics in the Darjeeling /Tills. — Planting of 
exotics and oilier experiments were continued. Alnvs incana, 
Cupressus torulosa , Cvprcssus cashmeriana , Juniper vs virginiana 
shew promise of rapid growth. 

Experiments to induce the rate of growth of Crypi-omcria by 
closer planting were continued. 

'Mixtures in plantations. — There is little to add to previous years’ 
reports as it will take time to obtain conclusive results. 


Underplanting. — •Experiments with Dipicrocarpus iurbinatvs , 
Diptcrocarpus pilosns, Dichopsis pohjantha, Artocarpus chaplasha , 
TJopca odorata, Swietcnia maerophylla were continued with success. 

Thinnings. — The thinning note (by Mr. C. K. Bomfrav) men- 
tioned in last year’s report was published during the year, and its 
principles were generally followed in silvicultural sample plots 
and divisional thinnings. 


Experiments in earlier thinning of sal, viz., in 3 to 4 year old 
instead of in f> year old plantations, with a view to reduce the 
tendency to form epicormics, were undertaken during the year; 
it is too early yet to form any opinion on the success of the 
experiment. 

All other experimental thinning plots were maintained and 
remeasured ns due. 


Eradication of climbers. — As stated in last year’s report, boring 
up of roots is Hie heat method in young plantations. Coppicing of 
climber-damaged (duo to, Tinospora cordtfolia and Mvctrna 
prwiens) 5-10 year old sal, followed by a hot burn, cleaning and 
hoeing up of the climber roots, has proved very successful. In 
2 years, the sal coppice attains a height of In Jalpniguri 

division 183 acres of sal plantation were thus treated with the 
result that they are now far cleaner, healthier and more vigorous 
than the original crop, , 


Experiments to study the effort of a burn of moderate inten- 
sity on the incidence , of creepers, were undertaken in Dacca- 
Mymensingh division, but it is 'too early to form definite 
conclusions. . \ > . v 

? , < * / , t « 4 

Controlled burning , in sal phmtalions.^Qoni rolled burning in 

sal plantations, of oyer 8 years old, was carried bui hi Knrseong, - 

b.2 
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Buxa, and .Talpaiguri divisions for the eighth year in succession. 
This has resulted in reducing the evergreen undergrowth associates 
which are changing to a drier type and the general appearance of 
sal is more healthy than unburnt plantations. An annual burn- 
ing of a moderate intensity is earned out in the cold weather. 

AO experimental plots to study the effect of controlled burning 
on the undergrowth, crop, soil conditions and cost of climber cutting 
were maintained. The results indicate that the operation is cer- 
tainly beneficial. 

Experimental plots were laid out in Dacca-Myinen singh to study 
the effect of annual burning of a moderate intensity on the 
incidence of a defoliator in sal. 


(iv) Preservation of Natural Flora. 

Twenty-seven plots were maintained and more plots will be laid 
out in due course. 


(v) Soil samples . 

Mention was made last year of a report from Dr. J. C. Ghosh, 
D.Sc., on the soil samples from sal forests. A further study of the 
corresponding soil profiles to draw final conclusions on the effects 
of burning in sal plantations will be taken up next cold weather. 

(vi) Special investigations . 

(i) Pruning. — -Results of last year’s experiments on sol in 
Buxa division indicate that pruning, either flush to the bark or 
down to the cambium layer, does not reduce the original number, 
vigour and growth of the epicormics, and that the pruning down to 
cambium is definitely harmful. 

(ii) Limitation of .species.— This is still under discussion and 
will, it is hoped, he completed at the next Divisional Forest Officers’ 
Conference. 

(iii) Cryptometia juponich . — The closer planting experiments 
(by varying planting distances) to improve the quality of this 
timber by reducing the rate of growth were continued. 

. II. — Working Plans And Statistics. 

/ 

(1) "Working plans. — The revised working plan for the 
Kalimpong division was published during the year, 



*l'he revised working plans for Chittagong and Cox's Bazar were 
still under compilation. 

(ii) Linear sample phis. — Routine remeasurements were done to 
the 'old plots. A new plot was laid out in the Upper Hills of 
Eurseong covering species ocewring between the elevation oi 0,000 
and 7,000 feet. 

(iii) Ring-counting and stem analyses. — A bulletin containing 
up to date results for the more important species of the hills and 
the plains was prepared and sent to the Press during the year. 

BIHAR. 

1. — Exmseimental Silvicultoeb. 

(i) General. 

Mr. W. J). M. Warren, I.P.S., was in charge of the division 
throughout the year, besides the charge of Working Plans and 
Utilisation. 


(ii) Natural Regeneration. 

Contour trenching experiment in Pahmau . — Experimental 
plots were laid out to ascertain whether contour channel irrigation, 
by arresting tho run off of bill side water, hastens the infilling of 
blanks with regeneration in dry sal areas. Only six sal trees of 
6" -8 ff diameter' surround the area, and at present, none of these 
have specially good crowns, nor any regeneration present. 

Sal seeding, Palawan division. — Two more experimental plots 
were laid out, to ascertain at what ago sal coppice shoots give fertile 
seeds. Results from the existing plots shewed thnl seeds from C 
year old shoots gave no germination, from 7 to 11 year old shoots 
only I to 3 per cent, germination and from Iff to i-j year old shoots 
10 per cent, germination, all in nursery beds. , 

Burning, Saronda Experimental Plots. — The fire protected 
plot shows fully stocked forest with ample regeneration. The 
middle-aged top canopy is sufficiently complete to prevent the 
underwood from developing rapidly. The underwood is thick ami 
consists of sal regeneration, creepers such as MilUiia, Bauhinh, 
and Smilax and regeneration of miscellaneous trees. ’ Thinning in 
the over wood and cutting t back -miscellaneous trees and vveepdr. 
until .the’ sal underwood ' is established, are considered necessary. 
The plot shows the usual healthy appearance of moist peninsular 
' type sal forest. 

* i * 
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The appearance of the experimental plot, annually burned' for 
the last 12 years, is very different. There is no underwood of more 
than 2‘ in height, several of the sal poles are top dry and have 
produced opicormic branches and the few burnt-back seedling re- 
generation produce 2-3 unpromising shoots per stool, averaging 
only 2' in height with little fresh recruitment. There is a charac- 
teristic barrenness of soil with an absence of grass and vegetative 
cover and consequent surface erosion. Enumeration figures show 
that only 4 saplings have progressed to the tree stage sinco 1925, 
and that there are now no saplings and only 78 established regenera- 
tion as against 46 and 247 respectively in 1925. The appearance 
of the whole plot is that of an isolated dry area in the midst of 
healthy vigorous growing forest exhibiting the evil effects of annual 
burning for a number of years. 

Saranda Experimental Plots 3 and 15 were laid out in 1923-25 
to ascertain how long it takes for sal regeneration to establish itself 
in middle aged, moist peninsular good quality sal forest with five 
protection as against annual burning. 

Saranda Experimental Plots 5 , 6 and 7.- — The object was to 
ascertain in theBe damp types of sal forest which of the three 
methods, vis., (i) burning once after clear felling, (ii) control, 
without burning after clear felling, and (iii) burning for five years 
before clear felling, will help sal regeneration to successfully com- 
pete with other mixed species. Results seem to suggest that 
burning after clear felling is not necessary to enable sal regenera- 
tion to compete with other species, but that a cleaning at some 
later stage is essential in order to free the regeneration from com- 
petition, and that continued burning before clear felling binders 
definitely, rather than helps, the establishment of sal though it also 
hinders the evergreen species in competition with it. 

(iii) Seeds ( collection , weight, germination per cent., etc.) 

A number of species were tried under germination test im 
nursery beds as well as under field conditions in the experimental 
garden at Hinoo. 

Teak , Tbe simplest method of seed treatment giving t good 
aierage results, is alternately to soak and dry the seeds on a cement 
floor until germination commences and then to sow the germinat- 
ing seeds in beds at tbe correct- distance (say 9^ x 9®) for future 
development. Seeds that do not germinate even after sou Icing and 
drying for about one month should better be put out straight into 
beds, much closer than the pre-germinated seeds (say at 3” x 3" or 
3 ir x G" apart). Experience suggests that seeds should* be sown early 



-in ^lay so ihal they may be germinating with the "first showers of 
monsoon. Spodlings that hail been crowded in germinating beds 
while planted out, showed much poorer growth than those left 
behind undisturbed. This, in .fact, goes against too close a sowing 
in the, germinating beds where seeds must be well spaced out with 
a view to the required number of future transplants. Experience 
has also shown here that one year old teak stumps can be stored, 
without damage, for at least 34 days before planting out, ami can, 
therefore, he sent long distances. 

Other experiments. 

Cold weather slump planting. — Out of six different species, put. 
out in pits V deep and 6" squares in December 1935, Bouxbax 
malabaricum was the only species that came out successfully with 
a survival percentage of 96 and the average height oi 30" on the 
1st June 3936 and 76 and 33" respectively on the 1st dune 1937. 
This height growth is definitely better than that of rains and hot 
weather stump plantings, -which, however, gave belter percentages 
■ of survival. 

Mains stump planting.— 25 stumps, with 9" root and 1" shoot, 
of each of the following species were put down in pits 1' deep and 
6" squares on the 301 h Juno, 3936. The percentages of success 
obtained and heights recorded on 1st Juno 1937 are stated below: — 

Tcctona grand is 84 per ceul., 4"x Bo mhos malabaricum 84 per 
cent., 4"; Acacia ebumeo 44 per cent., 16"; llymenodktgon 
excels um 97 per cent., 5"; Pterocarpus marsupium 80 per cent., 
8"; Albizzia lebbek 92 per cent., 7"; A Ibizzia proacra 92 'per c.ent.i 
V'i Acacia catechu 80 per cent.. 4"; ami TcrminuUu tamentosn 48 
per cent., .12". The last two species were stumps of two season old 
plants, the rest of one season old. 

Ainoora waUichii . — 300 seeds were town in nursery beds and in 
lines in field conditions in July 1936. In the following December 
the- plant per cent, in the formev was 85 with an average height of 
6", while the latter hail 70 per cent, with an average height of 5-?,". 

100 entire plants, 3 months old, were transplanted in December 
1936, out of which only 64 survived with an average height of 6" 
> on 1st Juno 1937* 

• Eucalyptus species . — A usl ralion seeds of IS. restrain, E. 
macrocttrpa, E. ait Hod nr a (also' from Forest Research Institute), 
E. sidcro phlow, E. ri initial is and E. terclicomis were -tested for 
- germination and in the field with disappointing results. Is one 
can bo recommended*, for general field conditions where 'attacks front 
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white ant are to be feared. Where conditions ore favourable 
E. citriodora and E. rostrata may be tried, and eniire transplant- 
ing from boxes and from manured beds gave quicker growth than 
from pot tiles. 

Michclia champaca . — Equal numbers of seeds which sunk and 
floated were tested in the nursery bed and the germination per 
cent, was 46 against 57 obtained with good seeds only, yet in 
another test the floaiing seeds did not germinate at all. In either 
case heights in one season were 30", 20" and JO" for the highest, 
average and smallest plants respectively. The beds were shaded by 
bamboo chicks. Germination was also tested in beds without 
shade. Good seeds, which had sxtrvived the water lest, gave 27 
per cent, germination against 22 per cent, given by the equal 
mixture of good and bad seed. The heights of ono season old 
plants were 30", 20" and 10" for the highest^ average and smallest 
plants respectively. 

Seeds sown in boxes without shade gave only 32 j)er cent, ger- 
mination with average heights of 3%", 2\ n and l£" for the highest, 
average and smallest plants respectively in 3 months. 

168 plants 1\ months old were transplanted in manured hpds 
(6 kerosene tins of farmyard manure per bed of 80 square feet.) 
2" apart in lines S" apart. The survival percentage is 89 and the 
average height recorded in June 1937 is 9", All the plants arc 
growing very healthily. 

Rohinia pscudoacacia {Black Locust ). — -A water test was made 
with the seeds and those which sank gave 70 plant per cent, 
against 60 per cent, given by the unselected seeds. Germination 
took place within five days and the seedlings are very quick 
growing, the average height being 20" in one season. Tins species 
is reported from America to have a good spreading root system and 
well suited for fixing soil on unstable eroded lands and to survive 
under xeropliytic conditions. 

Host plant of sandal mood experiment . — Three months old entire 
transplants of Santalwm album were put out in pits 1' deep and 6" 
squares in July 1936 under various host plants to determine which 
is the best host. Results so far indicate that Shorea robusta 
appears to he the best host plant, though plants under Cassia 
siamea, Pterocarpvs marsupium and Mclia asedaraoh are also 
promising. Survival and growth arc discouraging under other 
host plants, viz., Acacia macroflora, Alhisxio procera and bamboos. 

Bamboo planting in Palamau . — 14 seers of Angul Dcnd.ro- 
- calamus strictus seed sown broadcast germinated well, but later 



TO ]pe'r 6ent. of tlie plants died. 16 pieces ol mature bamboos 
about 4 feet in length were buried inside tbe ground. Before 
burjdng water was filled in the hollow portion by making boles 
in the inlcrnodes, the holes being kept up to prevent water from 
leaking. New shoots came out on 3rd August 1936 and looked very 
healthy but they are now all dead. On digging up a few pieces 
it was found that while slvoots were thrown rip from the nodes, no 
roots were sent into iho ground. 

Aleurites fovdii (turig oil) in Palawan . — All healthy looking 
plants were planted out in July 1936 which were living up to 
November 1936 after which rats began to attack them and out of 
64 only 18 are now surviving. 

(iv) Nursery work. 

Nil. 

(v) Artificial regeneration, including (aungy a, 

Palawan . — Experiments arc continuing with the planting of 
Indian and exotic species for beautifying the plateau. Water- 
logging and while ant damage arc tlio two main problems to be 
tackled in tbe nursery. Coniferous plants show a tendency to damp 
off and draining has proved bctteftoial. 

Of the species tried so far Eucalyplm cMriodara, Cypresses 
and Thuya oricnlalis appear to do well though the first two arc 
susceptible to attack by while ants. 

, Of the three species tried in the swamp plantation at Hud, viz., 
Alhhzia proccra , sissoo and khair , Albizzia proccra (.was) did best 
and kliair the worst. 

(vi) Reclamation and afforestation. 

, Chaibassa . — Broadcast sowing in a protected forest block of 
7A typhus, Gmrlina, Tcrminalias , etc., and sal failed; even root 
and shoot cuttings of teak died. 

(vii) Tending. 

Thinning Research , — Two sets of research thinning sample plots 
were laid out in Suramin and Kollmn divisions, with a view to 
determining tbe age and intensify of first thinnings in youug sal 
polo crops. Taking 1' average spacing as standard “ 0 " grade 
thinning, / 4 D " grade,' 75 per cent, of “ 0 ", gave 8'~1" spacing 
and * f E " grade, 60 per cent, of " 0 ", gave JO' average spacing 
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with enumeration figures of 1026, 769 and 512 respectively per plot. 
Subsequent inspection seemed to show that the tf E ” grade 
thinning is too severe. 


(viii) Mixtures. 

Ml. 

(is) Under-planting. 

Ml. 

(x) Silvicultural systems. 

Nil. 

(xi) Miscellaneous. 

Irrigation of dry hill sal areas , Kolhan .— The contour trench- 
ing experiment at Bamkihurix continues to be a source of interest 
even outside the province. 

The area was visited by the Inspector General of Forests in 
February 1937, who observed that all attenijite to conserve moisture' 
and prevent run off must be beneficial in areas of poor growth, and 
provided the work could be done at a reasonable cost were to be 
commended. Adoption of contour trenching would, it is hoped, 
increase considerably the yield of fodder for cattle in upland" areas 
which cannot be brought under systematic cultivation. 

His Excellency the Governor of Bihar also visited this area in 
June 1937, which has given the experiment great publicity in the 
press, and we may hope to find the principle more widely practised 
in the near future. 

The Bamiahuru experiment now- extends -to 25 miles of trenches," 
aborrt 2 1^ miles of which were added during the year, at a cost 
of Its. 1,124, with Us. 343-1-9 for meteorological instrument and 
chart papers. Another experiment was- started at Boro, some ten 
miles away, where the first ten miles of trenches were dug this 
year. 

Contour irrigation, (i) Palawan . — New perennial pools of water 
were observed- to form in tbe nala at hEako. -At Kundri tbe galas 
(Butea frondosa) trees along the trench seemed generally to pro- 
duce higger and much darker green leaves than those’ away from 
it. At Saidope, difficulty was experienced in keeping the trenches 
level. Th’e Lat erosion experiment (not definitely contoured), 
started in' 1934, gives one the impression that the influx of sal 



regeneration will be slower here than at Bamiabnru with, however, 
a tendency for more to come in under the shade of mother trees. 

(ii) Chaibassa . — Broadcust sowings of Tcnad.ii alias, Buica 
frondosn, kb air, etc., along with Tcph rosin on the contour trenched 
area did veiy well, and thatch grass showed accelerated growth. 

(iii) Fanidl Parymuis . — Success also attended afforestation 
efforts in Dhamaniapahar where contour trenching aided the estab- 
lishment of the species. Stumps of teak and sisaoo and broadcast 
sowing of various tree species were used. 

II. Working Plans and Statistics. 

(i) Workiny Plans. 

The Saranda and Kolhan plans were sent to the press. A 
miscellaneous working circle for systematic working baaed upon 
enumerations carried out in both divisions was added to each plan. 

The revised plan for Chaihassa received the Conservator’s final 
approval after the close of the year. 

A preliminary report for the revision of the working plan for 
the Kliurchutta reserved and protected forests was submitted. 

With a view to meet the demands of the Turis (basket makers) 
of Porahat for green immature bamboos a scheme — called the 
Bamboo Basket 'Working Circle, has been drawn up for Porahat and 
inserted in the working plan as an appendix. 

The thinning scheme which was prepared in J 935-36 was partly 
revised during the year. 

A preliminary report for the revision ol the working plan for 
the resei-ved and protected forests of Kodarma was submitted. 

A working plan for the Khnsmahal forests of llohtas and Behai 
was extensively revised ami a 40-year coppice-with-standard rota- 
tion is being introduced on the lines of the Porahat scheme. 

(ii) Yield , Volume, arid Form Factors. 

■ Twenty sample plots were remeasured under full measurements 
of which one, of toak, was clear felled and the final yield recorded. 
Two single tree increment plots of A din a cord i folia aud Ouqcinia 
dalbcrgioidcs were laid out in Saranda division. 

The collection of volume and outturn statistics of sal for Con- 
version Working Circle and Hill Working Circle coupes of Kolhan 
division was completed in some coupes nnd i the registers sent to 
the Porest Hescarch Institute, Dobra Dun, for statistical analysis.- 



Ill . — Mis CEttANEous . 


(i) Photography. 

A number of new photographs (120) were taken during the year 
and 4 new slides were added to the research collection. 

(ii) Weeds. 

Nil. 
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Germination test in nursery beds — contd. 
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Germination test in 'field conditions — contd. 
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BOMBAY. 

I. — Expetumestat. SiEvicui/nmE. 

(i) General. 

The Chief Conservator’s office continued to control research work 
of general interest. Due to separation of Sind the subjects per- 
taining to it. were transferred to the control of the Conservator of 
Forests, Sind. 

During the year 5 new plots were laid out in the Poona division, 

3 at Bhimashnnknr to study the problem of natural regeneration in 
evergreen forest and 2 near Poona for observing the effect of sheep 
grazing on tree regeneration in an area hitherto closed to sheep. 
Registers in the standard forms and allocation surveys have been 
prepared ior these plots. 

(ii) Natural regeneration. 

Sandal ( Santalvm album). 

V 

Subject, No. 28 . — Effect of early burning on sandalwood growth 
and regeneration (Bclgaum division). 

The 3rd rcmcnsuremcnls of the trees in each of the plots 28-A 
and 28-B were token in December 1936. The trees were reclassified 
into 1" girth and 3' height, classes with the following result: — 

riot A Plot B 

(Firo protrntrd). (Early burnt). 

Average girth. 

Original measurement, 1 033 . . . 4-97 6-59 

J. Rotmwmromcnb, 1934 . . . 5-60 5' 65 

TT. T>o. 1.935 . . 5-63 5-65 

JIT. , Do. 1936 . . . 5-93 5-97 

Average height. 

Original moasuromont . . • . 12-12' , 12*27' 

T. Tlomoasuroment 12-66' 12*84' 

TX Do. . . 12-72' 12*87' 

TTT. Do. . . - . ' - 12*90' 12-83' 

~ 1 * . 

There is no significant; difference in tho average' girth and 1 
height in both .the . plots. The leaders' of 41 trees in plot A and - 
of 35 tTCCs.iii plot B are broken and' this probably accounts for, the 
poor average height. • The Divisional Forest Officer •’ reports that 
' the bnW noticeable difference between the two plots -js that natural 
- regeneration is profuse in plot A while in plot.B thoiA is very little, 

1 * v •’ * ^ “ 1 " * O 
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(v) Artificial regeneration. 

Hirda ( Tcrminalia chebula). 

Subject No. 37 . — Solving and planting of hirda on laterite soil in 
the shade of existing shrubs or small trees (Poona and SataTa 
divisions). 

Out of the 60 seedlings and 66 transplants of hirda that survived 
at the end of last year in the 2 plots in the Poona division, 40 
seedlings and 47 transplants are now surviving. The Divisional 
Forest Officer reports that the plants are sickly and have not pul 
on much height growth. The average height of the plants is said 
to be about 6". 

In the Satara division, hirda seed was sown in 100 pits (2 seeds 
in a pit) in laterite soil under the shade of bushes on the Mahablesh- 
war plateau. Out of these only 27 germinated and 8 seedlings are 
surviving. 


Sandal ( Santalvm album). 

The Divisional Forest Officer, Belgaum, reports that tending of 
sandalwood plants raised in coupes 1 and 2 of Block XIX of 
Olmani, referred to in last year’s report, was continued and that 
the plantation is in good condition. 

The attempt made last year to raise jBauhinia raceme sa on 
deserted village sites and fallow areas in the Tansa catchment area 
in the East Thana division as a means of minimising the danger 
from fire which is of annual occurrence in that locality, having 
proved impracticable on account of the heavy cost of weeding, the 
rab method of regeneration was tried during the year. Out of the 
several species sown on well burnt rabs, Cassia siamea, has shown 
the greatest promise of success as the plants have reached an 
average height of 3 feet 6 inches, look vigorous and are found to 
he immune to damage by browsing by wild animals. Eugenia 
jambolana and Mangifera indica are also promising though tho 
latter are voraciously browsed by wild animals^, It is intended 
not to do any elaborate weeding but merely to remove grass within 
a radius of 5' round the plants to minimise damage by fire. 

Tung trees ( Aleurites jordii). ' 

Of 'the three surviving plants in the teak pole coupe of Block 
VI, Sambrani range in Kanara If. D. one died at the end of May 
and the other- two - are. progressing -• satisfactorily. .The' height 
increment during the.'year is 13 s ip one case and S n in the' other 
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case. Tlie plant at Tatwal which was 13" in height at the end of 
March 1935 has now attained a height of 20". 

As the climate of the Haliyal Taluka is considered eminently 
suitable for this species a wet nursery has been prepared at Boman- 
halli for further experiments and out of 396 seeds sown on 30th 
January, 77 germinated to end of March. The seed was sown 12" 
apart in raised unmnnured beds and the present condition of the 
seedlings is fair. Germination commenced from the 2Gth of 
February and might possibly continue till loth of April. 


(vii) Tending — Thinnings and cleanings. 

Teak ( Tcctona gravdis). 

Subject No. 4 . — Effect of thinning on leak coppice nt different ages 
, (East Thana division). 

In (he East Thana division, 8 plots ranging from 8 to 15 years 
of age are tmder observation, the object being to find out the effect 
of thinning on teak coppice at different ages and the relative value 
of retaining one, two and three stems on each stool. Each of the 
above plots has been divided into two sub-plots (a) and (b). Sub- 
plot (a) has been left unthiimed to servo as control plot and in 
sub-plot (b) ouo, two and three stems were respectively retained on 
stools bearing two, three and more than three shots. 

Measurements of girth are to bo recorded every two years and 
of height every ten years. 

So far two remeasurements of girth have been recorded ami 
the indications obtained arc given below: — 

(1) The girth increment in the thinned plot is more than in 

tho untlnnned plot. • 1 ' 

(2) The crop thinned at S years of age, i.e., the youngest crop, 

has given tho highest girth increment. • * 

(3) The girth increments put on by one, two, and three stems 

- loft on a stool are: — . - 

» * 

T, stem • % -35-01 per coni, 

2 steinB .... ... 18-03 ' - „ 

3 stems . * * • • • 17- 2o | ■ ,, 

Control (all stems) . . - . ' 1 12-89 * ,, 

Many, wore 'rempasurements of girth aro* required for obtaining 
reliable data, 

o Z 
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Subject No. 34. — Effect of different degrees of thinnings in teak 
plantations (Kanara N. D., E. D. and W. D.). 

The next remeasurement is due in 1940-41* 

Miscellaneous species. 

Subject No. 26. — Effect of improvement fellings on diameter growth 

(Dangs division). 

The 3rd remeasurement was taken and recorded in December 
1936. For the purpose of comparison, the percentages of incre- 
ment in the 3 successive remeasurements are given below : — 

1030. 1033. 1930. Mean. 

For cent. 

Plot No. 16-A (Improvement foiled) . 14*1 10'6 12-46 12'35 

Plot No. 16-B (Control) . . .4-1 4-3 5-83 4*74 

The above figures conclusively prove that, the diamoler growth in 
the improvement felled plot is considerably greater, i.e., over 50 
per cent, than that in the control plot. 

The experiment is being continued. 

(xi) Miscellaneous . 

Sandal ( Santalvm album). 

Subject No. 7. — Annual girth increment of sandal (Bclgaum and 
Dharwar-Bijapur divisions). 

The next remeasurements in plots 7AI to IT and 7BI and IT 
arc due in May 1937 and November 1938 respectively. 

Subject No. 32. — Correlation existing between tbe outer girtb 
increment and beartwood increment of sandal (DhnrwaT- 
Bijapur division). 

The two plots were inspected by the Divisional Forest Officer, 
Working Plans, S. C., in February 1937 and found to have been 
maintained in good order. The next measurements and borings 
in these plots are due in 1938-39. 

Phonological observations on teak. 

Under instructions from the Silviculturist, Forest Research 
Institute, Debra Dun, phenologicnl observations were undertaken 
on sets of 5 trees in ea’ch of the Panch Mahals, North Khandesh, 
North’ Thana, East Khandesh, West Khandesh and Kanara 
Northern divisions. The trees selected in the North and East 
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Khandesh divisions had to be abandoned as they were badly attacked 
by defoliators and most of them bore neither flower nor fruit during 
the season. Copies of records of the trees in other Divisions were 
sent to the Silviculturist after the close of the year. 

Enterolobnim limbouva Mart. 

A small quantity of seed of Enierolohutm timbouva Mart, 
received from the Argentine Depublic, was sown in boxes at 
Mahableshwar in July 1935 but none of the seeds germinated. 
In December 1935 the seeds were taken out and again sown, but in 
baskets this time. One month after this resowing one seed germi- 
nated and after a month and half G more seeds germinated. Out 
of these 7 seedlings, 3 were alive in December 1936 of which 2 
subsequently died. The solitary surviving seedling is said to be 
vigorous, its height being about 20 inches. 

Eradication of prickly pear by cochiniul insects. 

The Divisional Forest. Officer, Dluirwar-Bijnpur, reports that 
he noticed prickly pear coming up afresh in some places in the 
Badami and Bagalkot ranges where the killed material had not 
been burnt. It remains to be seen if tbis fresh crop will die out 
without the introduction again of the cochinial insect. The 
existence of any old swarms in the locality has not been observed. 

II. — Working Plans. 

The following plans were sanctioned during the year: — 

Working plan for the Saiara forest division. 

Working plan for the Satmalla forests. East Khandesh 
division. 

Working plan for the Casuarina plantations of Kanara W. D. 

BURMA. 

T . — Experimental Silviculture. 

(i) General. 

-Staff and programme of work. — Mr. C. W. D. Kermotle, Deputy 
'Conservator of Forests, was in charge of the division throughout 
the year. Since the quinquennial programme of work was 
approved by the Chief Conservator of Forests, divisional forest 
officers have been submitting useful suggestions for* silvicultural 
research into their local, problems. 
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(ii) Natural Regeneration. 

(a) East Kalha division. 

Diplerocarpus tubcrculatus (in). — Experimental plot Kb. 7 was 
laid out in 1922 to ascertain tlie effect of clear-felling on strips of 
various widths (1 to 3 chains) on regeneration existing at the time 
and on further recruitment. Half of each strip was fire protected 
and the other half burnt or left to nature. In the fire protected 
half there is now a dense regrowth of Qucrcvs spp., Lagerstroenria 
■parvi flora, etc., and practically no in ; while in the burnt strips 
there is now no regeneration in the 1-cliain strip, a little in tlie 
2-chain, and adequate (well on its way to establishment) in the 3- 
chain strip. 

Experimental plot Kb. 9 was laid out to ascertain the results of 
burning, fire-protection and improvement fellings on the regenera- 
tion of in and Pentacme suauis (ingym). The sub-plot, where 
improvement fellings were done in 1923 and since fire protected, 
has now an excellent pole crop of in as well as a fair number of 
established Pentacme regeneration; the one similarly worked 
(under improvement, fellings) but burnt annually since 1923, has 
also a lot of in regeneration with abundant Wendlanclia. Where 
no such fellings were done, the pole crop of in regeneration was 
much less with a few Pentacme, mixed with other species under a 
dense overwood in the fire protected area, and some established in 
regeneration with localised patches of unestablished Pentacme ’in 
the annually burnt area. The sub-plots gave indications that 
whereas fire-protection is beneficial to the growth of in regenera- 
tion, it is not essential, and that Pentacme which needs fire-protec- 
tion for establishment lias, not much chance to hold its own in com- 
petition with in. 

Experimental plots Ko s. 12-19, laid out in 1925 to study the 
effect of different degrees of opening the overwood on the regenera- 
tion of in ( Dipterocarpus tubcrculatus), were not worked out to 
prescriptions. Instead E. P. ISTos. 29 to 31 (A & B) were laid out 
in 1933-34 with the following treatments and results to date : — 


E. P. No. 

Initial condition. 

No. of seedlings 
at formation 
(per acre). 

Treatment. 

No. of seedlings 
in February 
1937 ( per 

aero) 

29 

Regeneration sufficient • ' j 

5,080 

Complete removal, of 

3,998 

> 30 

» insufficient 

420 

canopy. 

Light opening of canopy . 

483 

31 (A) 

.. - 30% - . 

. - 2,023 
» * 

Complete opening ’ of 
canopy. 

2,415 

31 (B) 

n Scanty : 1 

1,725 

Ditto . • 

, 1.428 
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The method of enumeration by stocked squares has recently been 
introduced which will show hereafter the progress of regeneration 
in a more systematic way. 

Experimental plots Nos. 20-25, with the general object of 
ascertaining whether regeneration of in in areas with a fairly dense 
overwood could be induced by hoeing or burning the grass before 
seed-fall, indicated that after a steady progressive increase extend- 
ing over 8 years (front 192G-33) there has been a falling off in the 
amount of regeneration since 1933 without any sign of progress 
towards establishment. 


> ( b ) Zigon division. 

JDiplcrocai'ims tubcrcuIaUis (in ). — The experimental plot No. 4, 
laid out in 1927, to study the effect of clearfelling over existing 
regeneration of in has shown a steady progress towards establish- 
ment of seedlingB. There are now 781 established (10 feet and 
over in height) in, 32 pyinkado ( Xylia dolabrifonnis ) besides 19G 
other associate species on one acre, fairly well distributed over the 
area. 

Pent acme svavis (in yyin). — In experimental plots Nos. 1-8, in 
an evergreen type of forest in Myitkyina division, different treat- 
ments were given to the canopy, from cleaning of undergrowth to 
removal of all ovevivood except seed bearers, with and withont 
burning, without any appreciable difference in results so far. The 
absence of natural regeneration of any size is remarkable. The 
experimental plots Nos. 9-11, to study the effect of soil working 
and broadcasting seed, resulted in very moderate gennination but 
rapid dying off, — leaving only 5 seedlings in three plots. 

(c) Dry upper mixed deciduous. forests in the Shwebo division. , 

Experimental plots Nos. 1 to 10 were formed in 192G-27 (and 
11 to 15 in 1934) with the object of finding out if regeneration could 
be improved by preparatory fellings which included the felling of 
bamboo clumps. The general condition at present is that the felled 
bamboo has completely recovered and in praotically all cases, thero 
is' now a heavy growth of bamboos densely covering the ground, 
and Enpatorum odomlum which had made its appearance in some 
places has now disappeared almost completely. Absence of control 
plots may not render results definitely’ attributable to treatments, 
but tlio following indications nre worth moting,: — 

* * ** 4 . * , i # * 

> Teak. — The opening out brought in fresh recruitment of seed- 
lings and the stock increased till 1929, but thereafter it gradually 



36 


tended to decrease. There are now 10 to 70 established teak plants 
per acre in every experimental plot. 

Xylia dolabriformis (pyinTtado). — Regeneration of this species 
is very low and its seed bearers are very few in the plots. 

Pterocarpus macrocarpus ( padauk ). — There is a small amount 
of its regeneration in all plots, although like teak it started 
reasonably and continued well up to 1929. There is no sign of its 
establishment, only 3 trees in 10 plots have passed 16 ft. 

Shorea obtusa ( thitya ) and Pentacme suavis ( ingyin ). — The 
experiment started with abundant regeneration in four plots and 
the 1933 counts showed an increase in all — profusely so in two. 
Most of their regeneration died off later and not a single plant has 
reached establishment height yet. 

Terminalia tomcniosa ( taukkyan ). — A fair amount of regenera- 
tion appeared after the original cleaning of bamboo, especially in 
1928-29. It soon disappeared and the species seem to be intolerant 
of shade in early years in these dry forests. 

Other semi-important species have also been kept under obser- 
vation. Regeneration of all except pyinma ( Lagcrstroemia spp.) 
appeared in abundance in some of the plots, subsequently dis- 
appearing in most cases. 

(d) Evergreen forests. 

Heritiera minor ( Icanazo ). — A series of plots (Nos. 1 to 5, Delta 
division) was laid out in 1934 in Heritiera forest with the object of 
ascertaining if there was any significant (±30 per cent.) alteration 
in quantity of Heritiera or other species due to (a) heavy opening 
of canopy and understorey by extraction and (b) light opening of 
the canopy and admittance of side light by fellings. Results so 
far are not conclusive. Except in one plot, heavily opened, there 
is a general increase of regeneration in all other plots. A marked 
difference is noticeable so far between a plot lightly opened and an 
untouched control plot, the former showing an increase of 70’7 per 
cent, while the latter only 5 per cent. 

(iii) Artificial Regeneration. 

A. — Experiments with teak stumps. 

Stump planting versus direct sowing and entire transplanting . — 
The 1934 stump experiments, reported on last year, were remeasuTed 
during the year. The measurements confirmed last year’s results 
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that the advantage of planting stumps begins to he lost in the 3rd 
year as would appear from the following tabular statement: — 


Centre. 

Method. 

Growth put on 

Total 

height. 

HSj 




[ 

Stumps, {31-0-34) 

28 

r,’« 

20 

100 

Myolila . J 

f 







J 

Direct sowing {28-4-34) 

M 

4*3 

2*4 

7*8 



Stumps, (31-S-34) , 

2*1 

8*9 

3*8 

14*8 

Myolila . J 









Direct sowing (28-4-34) 

0-8 

4*7 

3*8 

9-3 

Nyaungbinn- 


Stumps, (25-5-34) 

2-9 

4*7 

2*3 

9-9 

zin. 


Nursery seedlings {17-0.34) . 

1*5 

3*8 

2*7 

8-0 


| 

Stumps, (25-5-34) 

2*8 

12*7 

9*2 

24*7 

Nyunclmung 1 

I 







i, 

Seeds sown at stake (29-4-34) 

1*3 

8*9 

11*9 

22 ‘l 


Early (pre- monsoon) planting oj stumps . — The 1935 plots were 
also remeasured at the close of the 1936 growing season. The two 
successive measurements shew that in the At man centres as well 
as at Sinlcsalcan where the rainfall is high (about 200 ,/ and 05" 
respectively), the advantage of early planting before rains break 
is maintained in the 2nd year. The early planted stumps did 
better both in growth and survival when protected hv piling loose 
earth on top. In places where the rainfall was below 60'' percen- 
tages of survivals' 'of early planting were low even when protected 
with earth. The indications are that it would he unsafe to recom- 
mend very early planting of stumps in oreojs of loss' than 300" 
annual rainfall, though if protected with a covering of loose earth, 
they can probably be planted in areas with rainfall as low ns 00". 

’ Stump-planting at the break of rains and at 1, 2 and .3 weeks 
la-ter . — Experiments in planting of stumps after the break of 
rains mentioned last year, were maintained and remeasured, 
llesults indicate that the advantages recorded Inst year of planting 
stumps uplo a fortnight after the break of rains over the divisional 
methods of transplanting seedlings have been maintained in the 
2nd year. 

Stiimp-root-length . — The stump root length experiment, re- 
ported on last year, was remeasured and results tabulated. In the 
1934 experiment ,tlie effect of different root lengths varying from 6" 
to 10" appears lo ( be very slight — the 30" ones being slightly better 
than the rest. The 1935 experiments also do not lead to anv new 
conclusion, and there seems no reason to depart from the opinion 
that stumps with root lengths between 4" and 8" are all likely to 
give good results. 











Patching experiment . — At Sintesakan (Iubcju), very little 
tliflerpnrp was lintt'tl in (he mean height of survivals n£ stumps and 
M*f'dli»gh. Survival of seedlings was, however much better than 
‘■tumps except stumps planted immediately at the break of rains. 
At Kuiimui (Zigon) stumps put out nt the break of rains and up to 
a fortnight thereafter .shew a marked .superiority to seedlings both 
in height growth as well as in the percentage of survival. 

Coppice experiment . — The coppicing experiment of last year was 
lemeasitied. Results indicated that it would be of no advantage 
tc» coppice seedlings or stump-plants at the end of their first season's 
growth. The past practice of burning over new taungyat at the 
end of the first year and coppicing back seedlings might not, there- 
fore, be a good policy. 


B. — Regeneration of Pcntacme suavis (ingyin). 

Experimental plots !7os. 14-17 in tlie Shwegu reserve, 131 tamo 
division, were examined with tho results as tabulated below; — 




No. of ingyin plants per acre. 

riot No. 

Treatment. 

Unestab- 

Estab- 

Total. 



lisbed. 

lfohod. 



(Over 10' in height.) 

14 Sown in hoed 

(i) Weeded and burnt . . 

3G4 

588 

952 

Unci. 

260 

1014 

1304 

(it) Weeded and protected 


(iii) Unweedod and burnt 

970 

Si 

1000 


(h) Uuwccded and protected . 

63C 


736 

16 Dibbled til 

(t) Weeded and burnt . 



916 

stake. 

300 

730 

836 

(it) Weeded and protected 


(iii) Uawoedcd and burnt 

11 8S 

36 

1201 


(«V) Uawcoded and protected . 

50i - 

350 

SCO 

16 Seed broad- 

(») Weeded and burnt . . 

664 

v 04 

928 

cost. 

336 

220 

656 

(it) Weeded and protected 


(iii) Unweedod and bamt 

* 552 

» • 

552 


f»r) Uivwecdcd and protected . 

30$ 

40 

40S 

17 Transplants . 

(*) Weeded and burnt . 

1972 

44 

2016 


(it) Weeded and protected ; 

202 

4$i 

776 

• 

(iii) Unwccdcd and burnt 

3490 

• '352 

'ms 


fir) Unweedod and protected , . 

*U4 

■. 96 ’ 

. 540 
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It would appear that ihoxtgh fire protection is not essential pro- 
vided that weeding is carried out; it lias a marked influence on flic 
crop, in that the fire protected plot shows a larger number of estab- 
lished plants than the burnt one. The figures also show that a 
reasonable amount of establishment can be got if weeding is done 
even though fire protection is not given. Success can be obtained 
either by dibbling or by sowing in lined lines. 

(iv) Mi.ri.vres (in 'plantations). 

An experimental plot was laid out in a 1955 plantation in 
Zigon division to study llio growth of teak and pyinkado (Xylin 
dolahiformis) in mixture. The latter was sown G 'x(i' over the 
whole area and one year old teak stumps were then planted in 
groups 6'x6', the centres of groups being 30' apart. The teak 
now stands out conspicuously in little islands above the pyinkado. 
The table below shows the height growth of- both species. Heights 
are in inches and decimals: — 



Teak. 

Pyinkado. 

Date o£ measurement. 

v \ 

1 

Percentage 

aucnc'fl, 

2 

Avcrago 

height 

survivals. 

3 

H 

Average 

height 

survivals. 

6 

21-3-31 .... 

09% 

40-1 

tto% 

IP* 

2-12-30 .... 

01-*% 

mm 

89-7% 

30-2 


(v) Regeneration of teak in areas iehcrc Bombusa palyuiorpha 

flowered grcgarioiisly . 

A large number of experimental plots (71 in all) were laid out 
in Pyinmana and Korlh Toungoo division in areas whore ky a thing 
bamboo (B. pohjmarpha) bad .flowered during 1935-30, with the 
object of producing a reasonable crop of young teak in the wake 
of the disappearance of bamboo growth. The plots laid out can 
be divided into 2 broad groups, — (1) experiments with stumps and 
(2) experiments with seed — each subdivided into a number 
of treatments, viz., planting at different times before or after rains 
break in the case of (1), and broadcasting, dibbling or patch sowing 
in the case of (2). All experiments were repeated both on level 
ground and slopes with different densities or espacemenls. Results 
to date are summarised below: — • , ; 

. , * Early stump planting . — Planted in tho first v week of May, per- 
centages of survival, were GO at one place and 88 in the other with 
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mean heights ranging from 10‘2 ff to 16 ff and 6‘6 ff to 14 ff respec- 
tively. 

Stumps planted at break of rains . — Percentages of survival were 
80 at one place and 3G in the other, with mean heights ranging 
from 8*3 ff to l'b" and 6'6 ff to 7*3" respectively. 

Late stump-planting . — Planted in the 2nd week of June, per- 
centages of survivals were 66 and 62 with mean heights ranging 
from 7’2>" to S" and G'l" and 8 // respectively. 

Abundant weed growth appeared almost everywhere. 

Ordinary broadcasting . — Seed was spread out as evenly as 
possible over the whole plot. Seedlings were counted on indicator 
lines, run across the plot, hut very few seedlings were noticed. 

Patch broadcast . — The seed, instead of being scattered, was 
laid down uniformly in small heaps at about 50 per acre. Results 
were very slightly more successful than ordinary broadcasting. 

Dibbling . — Seeds were dibbled at 4 to 6 seeds per stake, without 
much success. 

In fact in so far as one year’s results indicate in all cases of 
experiments with seed, results have been a failure for all practical 
purposes; whereas stump planting gave some positive results that 
are admittedly superior to direct sowing both as regards percentage 
of survival as well as height growth. 

(vi) Investigation of the influence of seed origin in the case of 

teak. 

« 

This investigation has continued for several years. Further 
Bowings were done during the year in Zigon division. Seed of 
Travancore, Nilambur, Zigon, Khandesh and Mysore origins were 
tried. JIhandesh seed was a complete failure. Casualties in the 
Nilambur, Zigon and Mysore plots were also very heavy. The old 
1931 areas In Zigon and Myitkyina divisions were found to he so 
poorly stocked that no sample plots could possibly be laid out. In 
Myitkyina, attacks by Haplohammvs on trees of Indian seed origin 
were noticed to be much more serious than on trees of Burma seed 
origin. 

• II. — -W orkxkgt Plans and Statistics. 

(i) Working Plans. 

Pout working plans were sanctioned during the year, vis., for 
a portion of Bhamo (Kaukkwe), North Pegu, Northern Shan States, 
and Thaton divisions. Work was' also in- progress on 19 other 



'41 


divisional plans of which 9 were nearing completion. [Necessary 
additions to and modifications of sanctioned working plans were 
also carried out during the year which included thinning and 
cleaning schemes for plantations and felling-rnm-regeneraiion 
schemes elsewhere. 

Some field work has been done in connection with slock mapping 
and estimating stock in tl»e various types of forest in Zigon, Tnsein, 
Thaton and Tapper Chindwin divisions. Tn the cose of teak, enu- 
meration of the stock is being done gradually at the time of 
girdling and complete figures will not be available for some years. 
Extensive forest surveys were earned out by different parties of 
the Survey of India during the year. Besides, local surveys were 
made by forest subordinates in different circles. 

(ii) Yield , Volume and Form Factor Tables . 

Two new volume increment plots in teak and pyinhtdo (Xylia 
dolabriformis) were found and 92 existing sample plots were re- 
measured during the year. 

Enough material has been collected for the preparation (hy the 
Eorest Bcsenrnh Institute, Debra Dun) of yield tables for planta- 
tion teak in Burma. 

An attempt has been made to determine the rate of growth of 
the three important species — viz . , Sicrculia rampanvlata , Bowluur 
insigne, and Anthoccphahis eddam ha — constituting the matchwood 
sample. plots in Tnsein division. The figures indicate so far ilmt in 
a closed forest and growing in competition with other trees, growth 
of matchwood species is not very fast, as is often thought. Between 
themselves Anthoccphahis is the most quick growing taking about 
40 years to attain a -breast height girth of 4 ft., Bombay next, 
requiring 70 years and Sicrculia about 85 years to attain the same 
girth. 

Girth increments of miscellaneous species have been worked out, 
also diameter increments of a large number of teak and pyinkftdo 
for the ten year period. Thp lattor indicate an average annual 
diameter increment of O'lfiD'^for teak and 0*J57 7r for pvinkndo. 

■» - i * 

' (iii) Statistical Research in Irregular Crops. > 

Crown space measurements collected in the two plots laid out- 
last year were examined and. Statistical analysis shewed that two 
measurements 1 of- the crown at right angles were necessary for 
■accuracy as single 'measurements’ led to under estimating., Some - 
figures for ring counts -of .teak wore received from divisions and* 
'worked out during the year. 
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CENTRAL PROVINCES. 

I. — Experimental Silviculture. 

(i) General. 

1. A triennial programme of silvicultural research for the years 
1936-39 was drawn up in consultation with the Central Silviculturist 
and approved by tlie Chief Conservator. 

2. It is the policy to obtain natural regeneration following 
suitable fellings dictated by experience. 

3. In certain forests, however, rest odd ng by artificial means 
has had to be resorted to for special reasons. The high forests of 
Allapilli and Moharli, where natural regeneration is almost im- 
practicable due to prolific regrowth of bamboos and weeds are 
being restocked by stump planting with teak. Plantation work is 
being extended to convert the good quality mixed forests of Bilas- 
pur to teak forests. The very open and heavily grazed forests of 
Yeotmal and West Bernr, deficient in seedling and coppice repro- 
duction, are being regenerated artificially by the agri-silvioultural 
method, which has proved so successful in these tracts. 

Elsewhere plantation work is being carried out on a very small 
scale ns an experimental measure only. 

4. The following is a summary of observations of silvicultural 
interest from divisional reports: — 

Amraoii . — In the conversion working circle with mature or 
overmaturo overwood there is a lack of advance growth of tenk. 
A very small proportion of seed is fertile, which probably accounts 
for the paucity of seedling regeneration; coppico reproduction is 
also very poor. These, in clear-felled areas, soon get swamped 
by a rank growth of Uctcropogon ritchei. Ougcinia dalbcrgioides , 
however, is reproducing freely both from seed as well as from 
coppice. 

Balagh at . ~In sal forests, establishment of regeneration is 
largely affected by deer; and the occurrence of blaiiks is due to 
adverse edapliic and climatic conditions. Provided that adequate 
frost protection is assured the progress of established regeneration 
is dependent on the amount of light admitted to the forest floor. 

, Bhandara . — In the mixed forests the proportion of* teak is 
gradually increasing (even when no apparent gaps in the canopy 
are created) due to overhead shade and light grazing. . 



North Chanda. — Heavy undergrowth, of bamboos, following a 
clear felling, has been mainly responsible for the poor regenera- 
tion in the better quality forests. As a result of observations in 
Experimental Plot Ho. 6 and elsewhere, a method out of the 
difficulty now seems to have been found. Bamboos are now to be 
cut back in -10, -3, 0 and +1 years counting from the year 
of main felling to induce and foster teak reproduction. 

' West Beuvr. — The main problem is the best method of working 
the an jan (Bardicfcl&ia hinata) forests. Tin's species is a poor seed 
bearer, and seed years occur only onco in 5 or 6 years. The leaves 
arc much browsed by cattle to the detriment of regeneration. 
Measures to restrict grazing during the three years preceding the 
final felling, to run a light fire and to work up the soil ; and after 
the felling, to completely close the area to grazing for a period of 

7 years have been recommended to foster reproduction. 

(ii) Natural regeneration including coppice and '■ root sudeers. 

5. Due to abnormally heavy monsoon rains and frequent showers 
througlioxit the winter and the early part of the hot weather, the 
trees had a longer period of regetativo activity and most of the 
species, especially teak, hurst into new foliage about two months 
earlier than usual. Intense heal towards the end of the hot weather, 
therefore, had a distinctly harmful effect, ns most of the young 
leaves and even leaf buds wore killed. 1 , 

G. The following observations are reported from divisions: — 

Iloshangahad . — A fair amount of established' natural reproduc- 
tion- of teak is common in all the maturing or mature forests, except 
in places with long grass, or a dense under-growth of bamboos. 
The coppice rcgrowtli is very rapid — W high and X8* // girth in 

8 years — especially from stools under 2 1 in girth. Bigger stools 
have produced more numerous h\it weak and malformed sliootB. 
In recently regenerated areas Eydia cahjoina has pome up in great 
profusion which may very soon interfere with the teak. 

No gpvr-W a rdli a . — Coppice reproduction of teak in almost all 
the areas worked recently under coppice with reserves or conversion 
is satisfactory hut seedling regeneration is lacking, duo to the rank 
growth of grass' following clear fellings. On the other hand, in 
areas worked under thinnings in the past, the forest -floor is covered 
with vigorous, and thick advance growth, particularly of teak. . 
This, is due to the opening up of the cover combined with firc- 
protectidn and regulated grazing which encourage natural regene- 
ration from seed by keeping back the rank growth of grass and 



weeds. The thinnings carried out in the past wore a hit drastic as 
they combined improvement fellings with a culling bade of bad 
growth, but they have done immense good to the forest by inducing 
seedling regeneration and invasion of teak inio areas where there 
was no leak reproduction. 

Nimar . — Natural regeneration of teak is excellent wherever the 
soil is of sufficient depth, the drainage is satisfactory and the 
grazing is moderate. In the forests on the Yindhyan sandstones, 
teak is the most aggressive species and a progressive succession by 
natural regeneration has already reached the climax over most 
of the areas. Most of the forests are dense and the proportion of 
teak, which is already high , is fast increasing. Everywhere, a pole 
crop of teak is most noticeable and the invasion of teak into almost 
pure Boswcllia or TIardu'icldn forests very marked, although the 
best regeneration is mostly confined to the valleys leading into the 
Nerbudda. 

In the trap forests also, natural regeneration of teak is satis- 
factory but wherever grazing is insufficient, it is not so good owing 
to tile presence of tall grass. In forests where moderate grazing 
tends to keep down the grass, it is splendid, while teak' icgcncra- 
tion is particularly absent wherever grazing is excessive. 

Ycotmal. — In the teak forests on trap, prolonged closure to 
grazing does not help teak reproduction. The grass reserves that 
have remained closed to grazing for over 20 years have not filled 
up with tree growth so well as similar areas that have been open 
to grazing for 5 years after a 10-year closure. Moderate grazing 
helps regeneration everywhere and even heavy grazing does not 
adversely .affect, regeneration on plateaux and hill slopes strewn 
with trap boulders, but it impoverishes the soil and lowers the 
quality of the forest. The presence of miscellaneous species, parti- 
cularly on pooror soils, is helpful to leak reproduction and also 
improves the quality of the locality. 

7. In the mixed forests of iN’agpur-'Wardhn there' is a lot of 
teak reproduction in the thinned areas and more and more is 
coming up. But at the same time this rapid colonisation of these 
. forests hy teak is not confined tor- the thinned areas hut occurs 
throughout the forests,' wherever the faefora of locality arc favour- 
able. Teak reproduction was found to have been scanty in 1895, 
hut increased considerably since, as noticeable in d.925, till at 
present these forests contain extensive areas with 50. per cent, 
teak in them, ,tho bulk of which- 'is young to middle ' aged,, upd 
* what is. eve&’ more remarkable consists of all size/ irioxtricoblv 

*1 - > • f < i ‘ ’ * i>* 
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mixed as in a -selection forest. These patches are rapidly extend- 
ing with increased proportion of teak in thorn. The progress from 
a mixed forest (of the pre-reservation period) towards a serai teak 
forest appears to be due to radically altered oecologieal factors 
resulting from ; protective measures of conservancy and regulated 
methods of treatment. Generally this invasion by teak starts from 
areas where conditions of soil moisture tend to improve due to 
cessation of soil- run-off, accumulation of decomposed leaf mould, 
and a gradual closing up of the canopy, which were not possible 
under pre-reservation conditions. The most typical instances are 
the areas under Boswellia serrnia and Madhuca laiifoh'a trees which 
have been left standing (without being destructively exploited) 
in the past. Other conditions being favourable, invariably the 
shade of these trees helps the teak to establish itself. 

8. Root-suckers. — Diospyros melanoxylon is regenerating pro- 
fusely by root-suckers everywhere, especially in the moidans in 
the sal forests near Kisli. Its tendency to regenerate by root-suckers 
in areas where its leaves are collected is a great advantage, as 
the leaves from the suckers are of a better quality for making bidis 
and can also be picked easily. 

(iii) Seeds. 

> < i 

. 9. Seeding. — It was a poor seed year for teak, which is attri- 
buted to a heavy attack of defoliators. Sal and Ifardwiclda bivata 
seeded well; Dcndrocalamvs st rictus seeded sporadically as usual; 
for other species it was a normal seed year. 

10. As usual the Silviculturist acted as tlie distributing agency 
for seed, both inside and outside the province. 

(iv) Nursery Work. 

11. The moat important nurseries of the province are at Talwara 
(South Chanda), Deopur (Bilaspur), Balaghnt Forest School, 
tJmerda (Yeotmal) and Khndki (West Berar). The following in- 
teresting observations are reported; 

Deopvr.~^\\e dona (leaf cup) system was. evolved and per- 
fected in this nursery. Thouglgsilviculturally ideal. the method 1 is 
becoming unpopular in practice, because when planting operation's 
are undertaken on a large .scale .the forest villagers, .in their hurry 
shove the plants into -the donas carelessly; and tlie deformed root 
system .caused thereby does not allow the plants, tb develop pro- 
perly/ . The amount .of 'care necessary to avoid this, and the Water- 
ing 1 for. Wo; months oh covered' platforms arc costly. - {Transport mf 
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donas is also difficult and expensive. Tlxe system is, therefore, 
gradually being replaced by stump planting. 

Balaghat Forest School . — An effective and cheap means of 
weathering teak seed is to spread it on bamboo matting placed on 
bamboo platforms, about 18" above the ground, with the edges of 
the matting turned upwards so as to secure a slight sag in the 
centre to prevent the seed from being knocked down in a storm. 
It is important not to spread the seed more than 2 inches thick. 

Few casualties occur among teak seedlings raised in donas pro- 
vided f good loam and J- manure is used. The dona method is 
particularly suited to the delicate seedlings of Dalbergia latifolia. 

TJmcrda.— -6,834 Bambvsa polymorpha and 9T0 Dcndrocalamvs 
str ictus seedlings from this nursery were transplanted over 100 
acres in IS" x 18" x 18" pits towards the end of June 1930. In 
February, 40 per cent, of the plants were alive and doing well. 
The total cost including preparation of pits, transplanting, and 
mulching was 8 pies per plant. No weeding was required during 
the rains. Casualties were highest among the smaller seedlings 
and those planted on flat ground, or on st iff soil. Plants along 
slopes and under shade developed best. Dcndrocalanms sirictus 
seed was sown on 175 beds, G'xW, on. 7th/9th July 1936. Lino 
sowings gave bcUer results Ilian broadcasting, but heavy casualties 
were caused by hares. At the close of the year the seedlings 
wore 9 to 24 inches high. 

Ornamental Tree Nursery . — A small nursery has been started at 
Nagpur, where seeds of various arboricultural species were sown in 
June 1937. 

(y) Artificial Regeneration including agri-silvicultnrc. 

(a) Plantations. 

12. Clear felling followed by artificial stocking witb teak was 
started in 1933. These operations constitute the first large scale 
plantation work undertaken in the province. The spacing through- 
out has been 12' x 12' and 717 acres were planted up during the ■ 
last 4 years (at about ISO acres per annum). The cost per acre 
has worked out at Rs..-6-G-O.on the average, exclusive of cost of 
fellings. 

Experience in these plantations shows that stumps are 
preferable to donas and that, the- befet results are obtained by plant- 
ing stumps from 0-8 to 1-9' inch diameter at. the collar. Early 
weedings in July and August are essential but need not be repeated 
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in the second year when all that is needed is to cut the herbaceous 
climbers and the overhanging culms of bamboos. Early planting 
reduces costs of weeding. 

With a view to effect further economy various experiments are 
in progress, viz., pre-monsoon planting in prepared pits; ball plant- 
ing; stump planting under the mature wood 5 years in advance 
of main fellings ; 6' x G' and 9 ; x 9' espacement, etc. 

13. Balaghat . — In the school forest, 8 acres were cleared and 
planted up G'G 6 7 x6'G', i.e., exactly 1,000 plants per acre, with teak 
plants raised in donas alternating with miscellaneous species in 
single lines without any soil preparation, with a view to see if soil 
preparation could be dispensed with. Plants were weeded twice 
during the rains. A slight reduction in height growth was observed 
but no appreciable increase in casualties. 

Eucalyptus donas planted over 2 acres also without soil pre- 
paration were lb" high at the end of the year; and nearly 75 per 
cent, of the plants survived. 

2,000 teak donas were planted under the light shade of miscel- 
laneous species. No weeding was done, nor was the area closed 
to grazing which is quite heavy. 50 per cent, of the plants were 
alive at the end of the hot weather. 

14. Raipur . — The small teak plantations were extended and 
tho regrowth from the plantations damaged by frost in 1936 with- 
stood this year’s frost. 

15. Bilaspur . — 43 acres were planted up (in different compart- 
ments) with mostly teak, donas and stumps from forest seedlings 
along with a few Dalbcrgia latifolia and mahogany. Results were 
generally satisfactory except in one compartment where the frost 
in January caused many casualties. The approximate cost exclud- 
ing expenses on felling but including ' cost of raising plants 
and replacement of casualties worked out at Rs. 5 per acre. 
To reduce costs, and to encourage the coppice regrowth 
from miscellaneous species which protect the soil against insola- 
tion, the teak was planted with a spacing of 12' x 12' instead of 

G' x & which had been tho practice hitherto. 

' \ » » 


(6) A gri-silviculture; 

► * , */ » ' » ♦ * 

1G, Melghat . — Abdut 300 acres* oi r forest badly infected with 

Lantana were given over to forest villagers (ior q period of 4 years) 

* ' ' * d2 
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for the -uprooting of Lantana and cultivation of field crops com* 
bined with sowing of seeds of miscellaneous tree species. 

17. Yeotmal. — (i) Kinwat departmental operations . — 34 acres of 
moderately stocked mixed forest of C. P. Ill quality, were clear 
felled in January 1936. The cut material was piled over the 
large stumps and burnt in the hot weather. After cross plough- 
ing and harrowing the area was sown in the last week of May 
with treated teak seed, in lines 6 feet apart. Germination started 
on 22nd June and was very satisfactory. Between the teak lines, 
cotton was sown in lines 2 feet apart in the last week of June. 
The teak lines were weeded in July and again in August. The 
cotton crop was ruined by late rains, and the frost in January 
took a heavy toll of the teak seedlings. The plantation is, how- 
ever, slowly recovering. Better results were obtained in 1936, 
but wherever stumps were introduced two years ago, the result^ 
have heen more satisfactory. Acacia catechu was sown in 8 plots 
towards the end of June and germination was excellent. Teak 
seedlings were transplanted from the nursery to fill up blanks 
in the lines. 

(ii) Bonoadi . — 18 plots. An area of 0*5 acre in each plot was 
selected in February 1936 in which all stumps were uprooted and 
the area thoroughly ploughed in March. Dry wood from the 
adjoining forest was piled on the site and, burnt in May. Teak 
seed was sown in lines 6' apart on 23rd May and germination 
commenced on 22nd June and was very complete; one year old 
teak seed stored in white ant hills for about a month giving 
the best results. The few gaps were filled up by transplanting 
seedlings from last year’s plots. The tenants sowed chillies and 
tobacco between the lines. The lines were weeded in July and 
again in August. In the first week of January a mild frost 
occurred which killed the shoots of some of the seedlings; these 
however sprouted later. During the last three years, 27 acres 
have thus been more or less successfully regenerated. The fol- 
lowing measurements were recorded in March 1937 : — 


Year of plantation. 


Height. 

Maximum. Minimum. 


1934 

1935 

1936 


16 ' 

10 ' 

10 ' 

6 '' 

2 * 5 ' 

1-9 


18. West Berar . — Every year one coupe of 30 acres in „each 
felling series is leased out for a * period of 5 years for agri-silvi- 
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culture. In the first and second year only field crops are raised. 
In tlie third year babul seed is sown in lines 15' apart along 
with field crops, which are repeated in the last two years. The 
lessee is to sow the seed supplied by the Department, weed the 
seedlings, replace casualties, and in every way foster the plants 
during the last 3 years of liis lease. If he fails to tend the 
lines, the work is done departmeutally and the costs recovered. 
Most of tlie babul forests of Berar have been regenerated in this 
manner during the past 30 years, but experience has shown that 
pure woods of this species are very prone to fungal and insect 
attack. Decent management has therefore been directed to the 
introduction of a mixture of other species, of which the most 
suitable appear to be Gmelina arborea, Pongamia glabra, Albizzia 
lebbek, Dalbergia sissoo and Prosopis juliflora. 


(c) Experiments. 

19. Regeneration from root-suckers,- — Bombacr, malabaricum. 
Innumerable seedlings come up in the rains under the older trees, 
but soon perish either from suppression or damage by wild animals. 
An experiment has therefore been started in South Chanda to 
determine the best method of establishing these seedlings. In a 
selected area, securely fenced against deer and pig, the overwood 
which consisted of miscellaneous species with a good proportion 
of Bombax, was heavily opened, all bamboos cut back, and the 
debris removed. In the rains of 193G nearly 2,000 seedlings came 
up over an area of 1 acre. In February most of these were alive 
aud had developed carrot-like roots about *75 inches diameter and 
6 inches long. Their progress is being watched. 

Experiments have also been started to study the possibility of 
obtaining regeneration from suckers by wounding the roots of 
standing as well as recently felled trees (vide article by Mr. 
'Holland in the Indian Forester of December 1936). 

Attempts are also being made to raise crops artificially by stump 
planting. ’ 


(vi) Reclamation, afforestation and arboriculture. 

20. Arboriculture. — 138 pits 2 1 x 2 1 and 3 / deep were dug on 
the rocky ground (in the compound of IColsa Forest Itest House), 
filled with forest soil and fenced with bamboo mats. Swielenia 
macrophylla and Eucalyptus citriodora seeds were sown. The pits 
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were watered daily and although tlie seeds germinated well, about 
10 per cent, casualties occurred due to attacks by white ants. 

The camping ground in the Nagpur Civil Station was cleaned, 
by the Nagpur Municipality and one year old seedlings of orna- 
mental species were planted in prepared pits, 3' diameter ' and 
5' deep, in suitable groves and glades under the supervision of 
the Silviculturist. 

Hoshangabad . — Little is known about the correct intensity 
of thinning for young forests. Three typical coupes, regenerated 
in 1928, were selected and thinned to ascertain whether it would 
he possible to lay down roughly the number of stems per acre 
which should be left and to carry out the first thinning mechani- 
cally. The operations showed that while this can he done it is 
not desirable and that the thinning should he carried out accord- 
ing to the silvicultural requirements of the individual stems, as 
the crop varies considerably even within a very limited compass. 

Betul . — Experience suggests that cleanings should not usually 
he delayed beyond about the fourth year. In reasonably accessible 
coupes it has been found that generally the price realised by the 
sale of the produce more than covers the cost of the operations. 

Balagliat . — The original spacing of 6' x 6' of the 1930 planta- 
tion in the School forest was reduced in 1935 to 8|- / x8J- / by 
mechanical thinnings when alternate diagonals were removed. 
Before thinning, the crop was said to be very congested and lack 
of space at the top is said to have caused development of brandies 
lower down, a fact which was not recognised at first. 

21. No definite scheme for thinning has been laid down as 
yet but an earnest attempt is being mode to determine the optimum 
thinning regime suitable to our special conditions.- 

22. Sal . — It is now recognised that the first thinning in sal 
should be at 5 years of age and frequent thinnings carried out 
before the trees close up — as they appear to do after 30 or 40 
years, to produce the typical “ gummed up ” effect. A start 
was, therefore, made in the earliest coupes of the Blue Block 
(Balaghat) where prunning of double leaders with the aid of light 
ladders, freeing from climbers, thinning out to give growing 
space all round was done to the great improvement of the dense 
coppice regrowth resulting from regeneration fellings. 

.23. Babul . — -This is a strong light demander and heavy 'clean- - 
ing in the earlier stages and after about the middle of the rotation 
‘are essential, as, otherwise the trees fall victims to disease. The 
optimum espacement is to just free the crowns of adjacent trees. 
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(vii) Climbers and Weeds . 

24. Bauhinia vahlii. — In Amraoti this climber was dug out 
over an area of 40 acres and unweathered teak seed dibbled in 
the holes at a cost of Rs. 1-8 per acre. This resulted in the 
climber being exterminated wherever the operation was thorough, 
but the teak seed failed to germinate. In Bala ghat the method 
(found successful in Seoni division) of cuiting the climber 6' 7 
below ground level and ramming earth on the stump, has now 
been introduced. In 1ST agpur-W ardha also two -1- acre plots bave 
been laid out where climbers were similarly cut and ramimed, 
in March, — one in a fully stocked area, and the other in a similar 
forest recently felled under improvement felling-cum-thinnings. 

25. Lantana actdcwia. — In Amraoti eradication over 34 acres 
cost Rs. 1-13 per acre. In the Melghat, Lantana was pulled up 
with the help of elephants in the rains, and burnt in the hot 
weather, a year in advance of the main fellings, over an area of 
5,723 acres at a cost of Rs. 4,235. 

26. Dcndrocalamus strictus . — In the better quality forests of 
North Chanda bamboo regrowlh is the main obstacle in the way 
of teak’ regeneration. As however bamboos are marketable and 
protect the soil it is not desirable to exterminate them. 

(viii) Mixtures. 

27. Due regard is being paid to tbe prescriptions in the work- 
ing plans to favour the already aggressive teak over mixed species 
or to maintain a mixed crop for future according as local conditions 
would permit. In North Chanda the 3930 plan lays down that 
a mixture must he aimed at in the naturally as well as artificially 
raised crops. Accordingly in plantations teak is mixed with 
Pterocarpvs, Albizzia lebhcJi, Dalhcrgia sissoo, GmelirUi and Morus 
alba as. an experiment, these species being planted in several con- 
secutive rows. In Jubbulpore a paid) of forest was discovered 
where teak and sal are growing together on black cotton soil. 
Examples of the two species growing together on sandy loam ore 
common but not on trap. 

(ix) Underplanting . 

28. North Chanda Experimental Blot No. 8 {1935). — The object 
is to observe the progress, of teak stumps under a complete canopy 
of mixed forest, with an understorey of bamboos. The ultimate aim 
is to get sufficient vigorous teak plants eslablished cheaply nud,with 
as little tending as possible, so that when the overwood is felled, and 
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■the teak cut hack the resulting coppice will outgrow the weeds 
and "bamboo regrowth without any tending. 

Stumps from previous year’s forest seedlings were put out 
9' x9' in the rains of 1935. Casualties mostly due to white ant 
attack were 95‘4 per cent. These were replaced by one year old 
nursery stumps in June 3936. Casualties after one month were 
13 per cent., all of which were replaced. In Pebruary 1937, 
almost all the plants were alive and 4 to 6 inches in height until 
2 to 4 leaves that were jnsl beginning to turn grey. 

29. South Chanda . — Similar experiments have been started to 
ascertain whether stump planting with teak, 5 yeai’B ahead of the 
main fellings in P. B. I. areas is more economical than burning 
and planting after fellings. Three treatments are under observa- 
tion, viz., planting under (i) dense overwood and bamboo, (ii) light 
overwood and grass, and (iii) open overwood. Stumps were put 
out 12' x 12' on 2nd June 1936. 

30. Bilaspur . — In an area planted with teak in 1930, some 
Dendrocalamus sirictus seed was sown in patches, wliicli germi- 
nated satisfactorily. It appears that raising of an understorey of 
bamboos by broadcast sowing presents little difficulty. Cleistan- 
thus collinus is another species very suitnble for growing under 
pure teak forests and trials will be made next year. 

(x) Silvicultural Systems. 

31. Conversion systems. — (a) Teak . — Experience shews that in' 
the good quality teak forests, some form of conversion system is 
silviculturally inevitable, and that clearfelling with a view to 
obtain a normal series of age-gradations is the ideal method, pro- 
vided that there is sufficient established teak reproduction to restock 
the area and a fairly complete demand. In the frost-liable forests 
on low lying areas, retention of part of the overwood either directly 
above the young crop or in strips as shelter belts, is considered 
essential. In forests which contain a dense understorcy of 
bamboos, these are being cut a. few years ahead of the main fellings 
to prevent suppression of young teak, as it is observed that bamboo 
regrowth is not very vigorous under cover. Bamboos are cut a 
second time along with the main crop, and if necessary, inter- 
fering culms are lopped in the year following the clearfelling. 
This prescription is proving very effective in the Bori and Iforth 
Chanda forests. 

(b) Sat — Where regeneration of sal is very sparse, the con- 
version of such forests to- even-aged stands resolves itself into 
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devising methods for inducing reproduction and getting it estab- 
lished. Little effort has so far been made to tend the existing 
advance growth or to induce regeneration where it is absent. 
The sal forests of Baihar (Balaghat) were worked under selection- 
cum-iinprovement fellings from 1900 until 1925, when they suffered 
for some years from a severe attack of the sal borer, which made 
it necessary to confine exploitation to attacked trees. The revised 
plan of 1932, prescribed for the first time conversion into even- 
aged stands by regeneration under a shelterwood, in a floating 
periodic block. The results in the first year’s coupe were fairly 
satisfactory and to-day it contains a moderately well-stocked young 
crop about 20' high which has struggled through the bamboo 
regrowth. Another matter which deserves attention is the physical 
damage caused to the regeneration by the enormous quantity of 
s|ash left after exploitation, because small poles and fuel are 
not saleable, and the bum is never complete. More thorough 
burning, repeated in the second year if necessary, will go a long 
way in helping the regeneration. 

In the frost-free forests of Raipur, conversion into even-aged 
stands under the uniform system with successive regeneration fell- 
ings, has been practised since 1924. The earliest coupes now 
contain a fairly uniform and well sloekod pole crop 15' to 25' 
high and Vh" to 2’ 5" diameter. 

32. Modified Coppice System . — This Bystem which has been 
applied to the mixed forests, and the inferior teak forests, in several 
divisions is not proving at all satisfactory. In the teak forests and 
in the dense stands of mixed forests of good quality, where the 
resulting ' vigorous coppice soon kills out the weeds and grass, 
the system has succeeded to a certain extent but not so in the 
openly stocked mixed forests, where the system degenerates into a 
wholesale clearfelling. Apart from resulting in a dense growth of 
tall grass the fire-hazard is also increased, and two -or three fire's 
in rapid succession can completely wipe out the forest. Similarly 
a frost can do very considerable damage in these incompletely 
stocked young forests. These dangers are reduced to a minimum 
by working these forests under the more conservative and elastic 
prescriptions of the coppice with standards , and more so, the 
coppice with resci'ves' system which ' is tending to become the 
present policy. 

< 

(xi) 'Miscellaneous. 

,33. In P. B. 1/ in North Chanda, where the dense bamboo and 
teak advance growth ate cut some years in advance of the main 
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fellings, a controlled light burn is proving efficacious as it destroys 
tlie bamboo slash and results in more vigorous tealc coppice growth. 
Wherever late fires have occurred in Hoshangahad, teak coppice 
has been killed outright or severely damaged, but recovers very 
quickly. More damage has taken place in the comparatively 
open mixed forests which contain seas of grass. 

34. Seoni Experimental Plot No. 2 (1935) was laid out to deter- 
mine the earliest stage at which rigid fire protection can be 
replaced by controlled early burning as a safeguard against fires 
in regenerated teak forests with a rank growth of Impcrala arun- 
dinacea. 

Plots are early burnt after 3, 4, 5, etc., years after main 
fellings and the effect on all the regeneration recorded. The 
experiment was getting unwieldy and, at the suggestion of the 
Central Silviculturist, it was simplified and the initial compara- 
bility of all the sub-plots more definitely established. It is too , 
early to draw any conclusions except that burning in the second 
and third year is too premature as it kills most of the regenera- 
tion. An important observation made in this experiment is that 
as a result of two bums Impcrata grass has diminished very con- 
siderably and its place is taken up by the comparatively harmless 
Anthistiria ciliata. 

35. Frost,— A cold wave passed over the province between the 
25th of December 1936 and the 10th of January 1937; a mild 
frost occurred on the night of 26th /27th December and a severe 
one on the night of 6tli/7tk January. 

Very serious damage, particularly in clearfelled regeneration 
areas at the foot of hillslopes and in valleys is reported from 
many divisions, notably Himar, Betul, Hoshangabad and Balaghat. 
Fortunately, the more valuable bamboo bearing teak forests are 
situated on the higher slopes, which are immune. The strip 
and group fellings started in 1935 in the sal forests of Jubbulpore 
appear to have achieved their object as the young sal escaped 
damage in the coupes of the High Forest Felling Series, while 
in the Coppice Working Circle, where the felled strips were 90 feet 
wide against reserved strips of 30 feet, only partial damage 
occurred. 

In the sal regeneration coupes in the Balaghat division, the 
coupe, dear-felled in 1932, where regeneration is now about 20 feet 
in height/- escaped injury but tbe younger coupes were badly hit 
and will need to be cut back. The retention for five years of a 
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shelter-wood of 30 large crowned, trees per acre has now been 
prescribed. 


Grazing. 

36. Heavy and continuons grazing in the Pohara reserve of 
the Amraoti division has resulted in an increase of Acacia 
catechu and Acacia, cassia, both of which are thorny species and 
as such not touched by cattle. The proportion of inferior grasses 
such as Eragrostis ienella and Andropogon contortus is also in- 
creasing; whereas in an adjoining area, in which no grazing is 
allowed and grass is removed by cutting, the proportion of 
Ischasmum sulcatum, a good fodder grass, is increasing. In the 
C class forests which are permanently open to unrestricted grazing 
there is practically no regeneration and the quality and the 
quantity of fodder grass is steadily deteriorating. In several 
divisions the premature opening of regenerated teak forests to 
grazing, after a closure following the main fellings of 5 years 
or even less has been tried. This has not resulted in any appre- 
ciable damage by cattle to the young crop. 

37. The grazing experiment in Yeotmal to determine the opti- 
mum incidence and periodicity of grazing and closures conducive to 
the gradual improvement of the wooded pastures is progressing very 
satisfactorily. The site selected is a forest on black cotton soil ,in 
the trap country. A similar experiment has now been laid out 
in Saugor on sand-stone to compare the variations due to the 
change in the soil and the underlying rock. 

II. — "Working Plans and Statistics. 

(i) Working Plans. 

Revision. 

38. Revision of the working plans of North Chanda, Melgh'at 
and Raipur mixed forests was completed during the year and 
the plans were introduced with effect from 1st July 1936. 

The following plans were under revision during the year : — 

Hoshangahad. — The first ten yearly revision of the current 
plan of 1928 was considered necessary, to amend certain prescrip- 
tions in the light of experience gained in the last decade. 

Buldana. — The revised plan will he based on a thorough stock- 
mapping of the forest and its main feature will ho the systematic 
working of the Har&wiclcia hinaia forests which- are a. feature of 
the tract with which the plan deals. 



56 


Amendments. 

39. No important amendments -were issued during the year. 

(ii) Statistical. 

40. Sample plots. — Owing to an unfortunate misunderstanding, 
the only teak sample plot in Betul was clear-felled. A new 
sample plot in C. P. IVb quality young teak forest was laid 
out in Nagpur-Wardha division. Thus the total number of plots, 
at the close of the 3 r ear, remained unchanged, viz., 111. All of 
these were properly maintained. 

41. Tree increment plots. — The existing 10 plots were main- 
tained and no new plots were added during the year. 

42. Experimental plots. — No new plots were laid out during 
the year. 

43. Management of bamboos. — Balaghat Experbnental Plot 
No. 5 {1934). — The all-India investigation with the object of 
determining the best method of working Dendrocalamus strictvs 
for maximum sustained yield is in progress. 500 average-sized 
clumps are under observation in a practically virgin forest chiefly 
of Pterocarpus marsupvum , Dalbergia lati folia, Diospyrus mclan- 
oxylon and Bombax, with an almost complete under-cover of 
bamboos. The clumps are divided into three sub-plots A, B and 
C which are to be worked on felling cycles of 3, 4 and 5 years 
respectively. Every year the production of new culms and the 
casualties of older culms are carefully recorded for each clump. 

In the Balaghat Experimental Plot No. G {1934), the object is to 
study the life of individual culms. Condition of all culmB in 20 
cleaned and 20 uncleaned clumps is recorded from year to year. 

Both the experiments are progressing very satisfactorily. 

44. Preservation plots. — An up-to-date list of all the preserva- 
tion plots and the permanently reserved single trees and groups 
of trees has been prepared. 

45. Inspections. — All inspections and measurements' due during 
the year were carried out. 

III. — ■’Miscellaneous. 

46. The office of the Silviculturist was held by Messrs. H. C. 
Watts (1st April to 14th September), H. C. B. Jollye (26th October 
to 3rd March) and 3L P. Sagreiya (rest of the, year). Deputy Con- 
servators. They together toured for 186 _ days during the year. 
The Central Silviculturist toured in the province' from 1st February 
to 3rd March. 
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47. A number of photographs and stereoscopic pairs of various 
subjects were added to the collection. 

48. Ledger -filing of important notes is kept up-to-date as far 
as possible with the insufficient staff. 

COORG. 

I. — Experimental Silviculture. 

1. Teak seed pre-treatment experiment. — Routine pre-treatment 
experiments were carried out as in the previous year, the treatment 
being weathering in shallow pits, scorching, soaking 48 hours and 
24 hours with an untreated control. These have produced good 
results. 

2. Teak seed, storage test. — Three tests were carried out with the 
same sample of seeds in three consecutive years. Seeds stored in 
air tight tins were sown and beds covered with straw, watering 
occasionally once or twice a week. Serond year test gave a higher 
percentage of germination. The untreated control has given the 
best results and next comes soaking 4S hours. 

3. Germination test. — fa) Teak (nursery). — The untreated 
control has given the best results and soaking 48 hours comes 
next, (b) Santahtm album (sandal). As in 1935, seeds without 
pulp have again given good results, (r) Evergreen species. — The 
following species were experimented with : — (a) Acrocrtrjnis frari- 
nifolius, (b) A rlocarpvs hirsvta, (c) Svnctenia m/ihagoni, (d) Ptero- 
carpus dalbergioides, (e) J Kylia xylocarpa •, {}) Diptcrocarpus in die us 
and (g) Cedrela toona . Acrocarpus gave very low and Xylia xylo - 
carpus high germination. 

4. ’ Aleurites fordii and, Aleurites moritana. — Nurseries were 
opened at 5 different centres where germination commenced in 
4 weeks’ time. Germinating seeds were then pricked out and 
planted in baskets filled with good forest top soil and cow dung 
manure. 

i 

5. Oil palm cultivation. — Seeds were sown to a depth of one 
inch in nursery beds at Makut, spaced 6' x 0\ Germination com- 
menced in 2 months, and about 83 per cent, germinated.’ The 
seedlings in the’ nursery ' are coming up well. 

6. Bambnsa arundinacca. — Seeds were sown in nursery bods at 

three centres with, about 80 per cent, -germination in all, of which 
50 to 60 per cent! are now surviving. ; 

• • * 4 • 
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Sandal Regeneration. 

7. Sandal was experimentally 1- sown in open and under bushes 
with dal ( Cajanvs indicus ) and Cassia siamca as hosts. Better 
results were obtained under bushes where the percentage of 
germination and survival was G8 against 55 in the open. 

8. The method of regenerating sandal by propagation centres 
in different ranges was continued during the year. In Tittimatti 
and Ifagerhole, dibbling gave 90 per cent, success, while in 
Somwarpet, transplanting produced belter results with about 65 
per cent.; in Fraserpet it was complete failure. 

Artificial Regeneration. 

9. Premonsoon teak stump planting. — Two experiments were 
carried out in 1934 and 1935. The mean heights of plants put out 
on 1st May 1936 were after the first season, 12'96 / ' and 13*8 ,,r with 
survival percentages of 90 and 97 respectively. The best date for 
stump planting in Coorg would thus appear to he between the 
25lh April and the 10th Maj\ 

10. Effect of taungya ( kumri ) crop on the groicth of teak in 
a plantation. — The results of experiments, repeated in 1936, also 
indicated that in many eases the percentage of survival as well as 
height growth were higher in the control, except in the case of 
paddy where the height growth of teak was better tban in the 
control. The plants, which were from direct sowings, had how- 
ever a height of less than two inches on the average, so that the 
results are not conclusive. 

11. Best planting distance for teak and its effect on height 
growth. — Two experimental plots were opened, whore three espacc- 
ments were introduced, viz., 6' x 6', 4^' x 4V and 3' x 3'. The 
seedlings in these plots were not burnt and cut back at the end 
of the 1st year, but at the end of the 2nd year two plots were 
burnt in the last week of March and seedlings cut back imme- 
diately after. Stocking was 85 per cent., but it is loo early to 
give any other indications ns the experiment is a long term one. 

12. Cover crops — Tcphrosia Candida (ho go) introduced in a teak 
plantation. — Some experimental areas, dibbled with teak and 
kumried in the first year of formation, hoga was introduced in 
between tealc (centrally in cpiin-cunx) in the 2nd year. In all 
centres the growth of hoga was fonnd to be good. Teak survival 
everywhere was better in the control than in hoga strips, so also 
its height growth. This Bhewed that hoga was harmful in the 1st 
and 2nd year of plantation as it suppressed the* teak seedlings. 
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13. To com fare (a) weed cutting, (b) aeration by forking and 
(c) scraping with hoe, — To determine the effect on the development 
of teat during the 2nd year of formation, measurements of seed- 
lings have indicated that aeration by forking has given the best 
results both in survival and height growth. 

' 14. To compare teak (a) stumping and weeding , (b) stumping 

and scraping, (c) stumping and humri ( tavngya ) with ragi 
’( Eleusine coracana), (d) sowing and weeding, fe) sowing and scrap- 
ing and (f) sowing and kvnvri with ragi. — An experimental plot 
was opened last year. Stumping has so far produced the best 
results both in survival and height growth. The growth of plants 
in scraped strips was found to be very good. The cover crop of 
ragi (Eleusine coracana ) was found to retard the growth of young 
teak to a certain extent. 

15. Underplanting teak areas with Dalbergia latifolia. — Obser- 
vations in experimental areas of 1933-34 and 1935 were continued. 
About 80 per cent, of the plants exist but they are whippy and 
unhealthy. 

16. Effect of burning and cutting back a teak plantation in 
the 2nd year of formation. — The experiment was repeated in a 3935 
area that had been dibbled with teak and kumried in the first 
year of formation. The difference of growth between burning and 
cutting back is very little so far. 

Miscellaneous. 

17. To study the grotvth of sandal in plantations with teak as 
hosts. — The stocking of sandal was 60 per cent., plants being 8' to 
12' in beigbt; and the stocking of teak was 80 per cent., plants 
12' high. Sandal is now being introduced round all young teak 
areas. Sandal sample trees have been selected in all working 
centres and girth measurements and conditions are being recorded 
for working plant purposes. Spiked sandal trees are treated with 
“ Atlas ”, and as a result, the incidence of spike has considerably 
been reduced. 

.18. Sandal spike incidence. — In 1928 Hudgur plantation con- 
taining 12 acres of good sandal (about 25' high with an average 
girth of 12"), only 3 sandal trees were found spiked for the first 
time' early in August 1936. The incidence lias been carefully 
located, mapped and an ecological survey of all growth including 
shrubs, etc., up to a. radius of 55' from the centre of infection 
■ has also been made. .Sp-.far no other trees have, been attacked. 

19. Sandal, observation area of 1936. There has since been a 
' considerable increase in the stocking .of sandal except in one plot 
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where Lantana was uprooted, and stocking reduced by cattle 
damage. Results aro being closely watched. 

20. Teak defoliation experimental areas in South Coorg . — 
Defoliation was noticed in Tittimatti range in May in a severe 
form. In the eastern forests, however, it was not so severe. 

21. Experiment in the Closed Working Circle for eradication of 
grass. — The object is to eradicate the dense growth of grass and 
to assist teak plants to develop. A small area was clear felled 
and burnt in early April 193G. It was then staked b 1 x b 1 , and 
dibbled with teak seeds and divided into three equal plots. In 
one, bamboo cuttings were planted at an espacemenl of 10' x 10\ 
in another, Lantana natural seedlingB transplanted, G' x G', and 
in the 3rd, bamboo natural seedlings introduced at i’O'xlO'. The 
stocking of teak i6 80 per cent., the seedlingB being 1' G" in height. 

Lantana has been established successfully and about 95 per 
cent, seedlings survive. Bamboo cuttings have been a complete 
failure. 

22. Regeneration in evergreen forests. — Strip enumerations 
shewed that natural regeneration of important species, c.g., Valeria 
indica, Hardwichia pinnata, Artocarpus hirtvta , Diplcrocarpus 
indievs and PaJagvium was plentiful. 

23. Artificial regeneration xeork. — So ftvr llopca transplants 
have yielded the best results. Next comes Artocarpus hirsuta and 
Acrocarpus jraxini joints. In areas clear felled and ktnmicd at 
Makut Xylia xylocarpa and cashew nut (Annnardivm occidcntalc) 
have yielded the best results. As regards bamboo, sowing of seeds, 
cuttings and rhizomes were experimented with, — the first gave' the 
best results. 

24. llopca paroiflora under shade. — Out of 630 seedlings planted 
under shade 417 had survived. The percentage of success at the 
end of the year was 93, the plants are coming up well and some 
arc about a foot in height. 

25. Frill girdling and poisoning with Sod him arsenite. — In 
order to study the effect of girdling unwanted species as a sub- 
stitute for improvement felling, a worked out coupe of 50 aeies 
was selected and divided into 5 strips. In the first, all trees were 
girdled, and in the remaining 4 the trees were frill girdled and 
treated with sodium arsenite.' The frill was a brut 2 inches deep 
and extended 'for about 32 inches down the bark of each tree. 

• So far girdling seems to have had no effect. As regards poisoning,' 
lower girth classes bare been affected the most;. vf he trees being 
dead in some cases while leaves are withering" in others. / .'Further 
results are being watched. . 
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MADRAS. 

I. — Experimental Silviculture. 

(i) General. 

In this brief report it is not possible to give full experimental 
data to support all statements made or opinions given nor does 
space permit mentioning all items of work undertaken. For fuller 
information the Annual Report on Silvicultural Research in the 
Madras Presidency for the year 1936-37 published separately should 
be consulted. 

A large proportion of the work done has been small scale 
stage I (a) experiments in experimental gardens and routine seed 
germination and weighment tests. 

The most important results obtained during the year are pro- 
bably : — 

(а) Further demonstration of the necessity for rab regene- 

ration in dry fuel forests. Apart from the mortality 
caused by man, grazing, fires, etc., the ordinary coppice 
• felling causes about 7 per cent, of the stools to die 
each time the operation is done and preliminary counts 
show -that natural regeneration is very scarce indeed 
and of the order of 3 seedlings per acre. 

(б) Improvement in district rab work particularly in the suc- 

cessful raising of forest crops in conjunction with field 
crops in dry fuel forest areas (such as ragi and castor 
in Madura district and cotton in Salem Central 

i 

division). 

(c) Demonstration of the great benefits of soil working in the 

1st year of rab regeneration in dry fuel forests. 

(d) Collection by experiment of statistics of teak stump pro- 

duction in nurseries and the methods by which econo- 
mies can be made. In conjunction with this is the 
demonstration of the fact that in 'years of shortage, 
undersized stock in the nursery can .be developed into ’ 
good stock for, the following yea y. These results are 
particularly important • in view of ‘ the very , poor seed ' 
year that occcurred last year and the rosultilig shortage, 

of stumps that, followed. . * * . • . , 

•**<!*'* ^ ^ * ' 1 * , ^ 

(e) Summary .of >5* years' experimental work at 3 centres 'in 

: i.the pfomonsoon stump planting of teak,- 

E 
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(/) Large scale confirmation by districts of experimental -work 
in the premonsoon stump planting of teak and of the 
beneficial effect of using stumps of the best size. 

(g) The improvement of our knowledge of the regeneration 
and working of bamboos. 

(7i) The continued success in the control of new outbreaks of 
the spike disease of sandal. 

(£) The summary by the Forest Entomologist, Dehra Dun, 
of the results of the investigation into the spike disease 
of sandal. 

(/) The further confirmation that Lantana can he controlled 
> by chemical spraying and that this method is the 

cheapest method found so far. 

Climate. 

Rainfall statements are given in the full annual research report. 

(ii) Natural Regeneration. 

23y Seed. 

Experiments with Hopea parviflora , Calophyllum elatum and 
ilcsua ferrea so far show that clearing undergrowth and raking the 
soil under mother trees are not beneficial in inducing natural 
tegeneration. The indication is not conclusive as there have only 
been sihall seed falls since the experiments were started. 

Canopy opening over young regeneration of Hopea parviflora 
was found to be very beneficial but produced no notable effect with 
Mesua ferrea. 

Experiments have been started to endeavour to determine why 
at Nilambur some mature trees of Swictenia madtophylla have a 
dense mass of natural regeneration under them while other trees 
produce none. 

Partial canopy removal over dense regeneration of Fterocarpus 
santalinus produced a very beneficial effect in spite of a year which 
was very unfavourable climatically. 

. By Coppice. 

Experiments in the dry fuel forests of Chittoor district showed 
that the ordinary ' operation of coppicing causes a mortality of 
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approximately 7 per cent, of tlic stools and tliat trimming of tlie 
stools is definitely harmful in such areas. 

Counts of natural regeneration in coupes in North Coimbatore 
division 5 years after the coppice felling shoved that seedlings to 
the extent of only 3 per acre were present. 

An experiment in the coppicing of Mimusops hex an dr a in the 
coastal forests of Tan j ore showed that this species only coppices 
well in small sizes, that the mortality of stools increases rapidly 
with the girth of the stools and that even with the small sizes, 
mortality is high if the coppicing is done near to the ground level. 

(iii) Seed. 

Seed pretreatment . — Routine pre treatment testB were done 
with 21 species. Treatment with boiling water improved 
the germinative capacity of Acacia auriciilijormis, Acacia 
cyanophylla and Acacia dealbata but was harmful for nearly 
all other species tried. Soaking in cold water was bene- 
ficial with Gluta travancorica, Pterocarpus santalinus and Xylia 
xylocarpa being very marked in the case of the Pterocarpus. Con- 
centrated Sulphuric Acid hastened and greatly improved th6 
germination of Cassia fistula and Cassia marginata while ferment- 
ing greatly improved that of T&rminalia chcbula. 

Seasonal collection . — Tests made with 10 species again fchotved 
no definite variations in germinative capacity throughout the fruit- 
ing season. 

Sanlalum album' — peculiar variety . — A sandal tree in North 
Salem division which is in a virulently spiked area and which has 
all the appearances of being spiked, fruited during tlie year. This 
tree has been under observation for 10 years and ,l>y grafting its 
tissue on healtby trees no disease can be induced. Tbe seed was 
normal in germinative capacity and in weight and gave rise to 
seedlings some of which had healthy foliage and some spike like 
foliage. They are being kept under observation as they are possibly 
a variety of sandal immune to the disease. 

Seed storage . — Routine tests were made with 24 species to 
determine the longevity of the seed's stored ' in different ways. 

■ Results are given in the full Annual Repoi't. 1 ‘ , ' r 

Seed ‘imy/meats.— Routine ' teste were carried out as usual. 
Results are given in the Annual Report. 

Sorting seed by -size . — Work done during tbe year confirmed 
previous years .results- that .the sorting of teak, seed by. size is 'not 
. justified' economically. 

33 2 
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Tests with seeds from small immature, normal mature, and 
large over mature seed hearers with. 4 species showed no appreciable 
differences in germinative capacity or height growth of the result- 
ing seedlings. Large scale Experimental Plots have been estab- 
lished to test the effects in later growth. 

Seed origin. — Small scale experiments with teak seed of 6 
origins have all showed comparatively liHle difference between the 
origins in early growth. We have 2 large scale long term Experi- 
mental Plots in this subject each now 3 years old. Sample plots 
will be laid out in each origin when the 1st thinnings become duo. 


(iv) Nursery Worlt. 

In hot dry fuel areas shaded nursery beds gave generally a 
higher germinative capacity with nearly all the 20 species experi- 
mented with hut in subsequent development and survival indi- 
vidual species exhibited different light requirements. 

In evergreen nurseries, protection by sheltering from the very 
heavy rain of the south west monsoon resulted in a much higher 
percentage of survivals with Artocarpus hirsuta. In the hot 
weather, Hopea parviflora seedlings benefited by shade in tbe nur- 
sery while Cedrela toona seedlings did much better in the open. 

An experiment on nursery watering in a dry fuel area showed 
that with these species watering should be very light until germina- 
tion is over and should then he increased to give increased height 
growth and survivals. 

Work on different nursery methods for raising teak stumps 
confirmed previous years results that the best outturn of good 
stumps is obtained by sowing seed at the rate of 20 to 30 lbs. per 
standard 40' x 4' bed and doing no pricking out of seedlings at 
all. A bed of this size in this way will produce after 1 year 
sufficient stumps of the right size to establish fully 1 acre of 
plantation at a 6' x 6' espacement and still leave a margin of safety. 

Further experiments also showed that if owing to a poor seed 
year and consequent shortage of stumps, the undersized stumps 
have to be used, they- are best put hack into the nursery bedB as 
stumps for a second year.; At the end of the second year some 
70 per cent, of them will have grown to the right size and they 
can then be stumped again and planted out.’ Results show that 
these stumps sprout as well as fresh Btumps but their subsequent 
growth has yet to he determined. 
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Experiments to determine whether teak nursery beds deteriorate 
if they are used repeatedly and whether their fertility can be 
maintained by artificial or green manures hare been started. 
Results so far show no deterioration in the 2nd year and an 
increase of 5 per cent, in the utilizable stumps produced in the 
beds manured with wood ash and leaf mould. 

(v) Artificial Regeneration. 

(a) Mixed deciduous timber forests. 

Comparison of sowing, transplanting and stumping . — Previous 
years results were confirmed and showed that for teak, Dalbergia 
latifolia>, Pterocarpus marsupium, Terminalia crenvlata and 
Artocarpus hirsuta stump planting is the best of the 3 methods 
while for Xylia xylocarpa direct sowing is to be preferred. Ptero- 
carpus dalbergioides and Swietenia macrophylla do best by trans- 
planting. 

Optimum season for stump planting . — Experiments were 
repeated for 5 species and in general confirmed previous years 
results. Last year was the 3rd consecutive bad year for early rains, 
the hot weather was unusually hot and in many places premonsoon 
showers were absent. The south west monsoon however broke 
about a fortnight earlier than usual. The result of this was that 
the best date of planting moved forward to April 1st but in many 
places the new sprouts could not last through the 2 months drought 
that followed and the most successful date of planting in conse- 
quence varied from April 1st to May 15th according to species 
and conditions. 

Five years work in this subject has now been completed for teak 
in 3 centres and the results are summarised in the full Annual 
Report. 

District work in 25 areas in 7 districts aggregating some 750 
acres substantially confirmed the results of small scale experiments. 

Stump planting — Effect of age and diameter of stumps . — Teak 
slumps of O'^ to 0'8 V diameter at the thickest part gave ike best 
results though stumps, of O' 3^ to 0'4 ff diameter are definitely 
“ usable j* in the event of shortage of the larger slumps though 
they do not give -as "good results. The benefit of using stumps 
of the best size was demonstrated and. confirmed by district work 
in the Wynaad division.- • 

Work with Dalbergia latifolia again showed that 2-year old 
slumps, are better than 1 year old stumps ( and 0’2 I( to 0’6 ,; diameter 
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is the best range of size. For Ptcrocarpus marsupium results 
indicate that the larger stumps of 0'3 ff to 0*8" diameter (or even 
larger) give the best results. Results for Terminalia crenvlata 
show 0'4 ff to 0-8" diameter to be the best size, and for Artocarpus 
hirsvta within the range experimented with, the bigger and oldeT 
the stumps the better the results. 

Experiments in burying teak stumps when planting them 
compared with normal planting showed no differences for normal 
1st June planting but buried slumps were definitely better in 
the case of premonsoon (April 1st) planting. 

Storage of stumps — teali. — Experiments again showed that 
stumps can he successfully stored for 2 weeks before planting even 
in an abnormally poor year climatically. 

Irrigated plantations — teak. — Preliminary experiments in this 
subject show that irrigation by flooding (as in paddy cultivation) 
is more difficult aud more expensive to do than irrigation by per- 
colation from channels and gives no better results. Flooding also 
uses mucb more water. 

Experiments have been started witb Swictenia macrophylla to 
determine the best espacemenl and the best shade condition in 
which to grow the species. The season and incidence of its 2 
great pests, the shoot borer and the collar borer are also being 
determined under these various conditions. 

A number of experiments were done to determine the best 
method by which to regenerate Bambusa arundinacca and Dendro- 
calamus sir ictus. Further work is needed before definite results 
can be confirmed. 

Casualty replacements in 2nd year teak plantations . — Observa- 
tions of current experiments in this subject were continued. 
Results indicate that few of these replacements suivive and it is 
doubtful if they ever take their place in the main crop. 

Effect of taungya ( ponam ) crops on teak plantations. — Previous 
work was repeated and shows that ragi (El cu sine coraoana ) retards 
the height growth of the teak by 40 per cent, in the first year 
while dhall ( Cajanvs indlcus) has very little effect.. This retard- 
ing effect of the taungya crop can he greatly reduced by early 
planting the teak. 

(6) Evergreen rain- forests., 

a All artificial regeneration work: in {.ever green forests . (with the 
exception of experiments on raising evergreens after clear felling 
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tnd burning) comes under tbe category of underplanting and is 
therefore dealt with under that bead. 

(c) Dry fuel forests. 

Artificial regeneration of dry fuel forests by tbe rah method 
is being done on a larger scale each year in almost all divisions 
where this type of forest occurs and results are getting more and 
more encouraging as the technique improves. 

The greatest advance of the last few years is in the raising 
of these dry fuel species in conjunction with field crops such as 
ragi (Eleusine coracana), castor ( Rioinus communis) and cotton 
( Grossypium barbardense). A detailed description of. this work is 
given in the full Annual Report. 

Results of experimental and district rah work show that rege- 
neration is best raised by direct sowing with most species. The 
best date of sowing varies greatly each year and the most practical 
method found is to sow early and to go on resowing at reasonable 
intervals until full stocking is obtained. (Seed is generally plenti- 
ful and cheap.) Transplanting and stump planting are in general 
not suitable to these species in this type of area. 

The following species have given excellent results: — Cassia 
siamea.-, Albizzia lebbek, Azadirachta indica, Dolichandrone crispa, 
Acacia sundra, * Albizzia odoratissima, Ptcrocarpus santalinus, 
Albizzia amara, Wrightia linctoria, Zizyplms jvjuba, Pithecolo- 
birnn dulcc, Acacia fcrrugvnea, Prosopis . juli flora, Tamarindus 
indica, Acacia planifrons , Acacia arahica, Pongamia glabra and 
Cleistanthus collinus. 

. A good burn coupled. with soil preparation before sowing is 
essential for this work. ; 

Soil working during the 1st year is very beneficial. It not 
only produces a much increased height growth but also enables 
backward plants to survive the hot weather. 

A successful start has been made in the raising of plantation 
to be worked for manure leaves by the planting of large shoot 
cuttings of - Poinciana data. . , , ' 

Stump planting of’ Santalum, album has given a large measure 
of success and it has also been demonstrated that sandal stumps 
can be kept in air-tight, tins without . deterioration for 3: weeks 
before planting. ‘ , ■■ '* 

Detailed experiments wero^also done on the influence of host 
plants, on the seeding of' Vandal, 'and 'the extent ’of and. the necessity 
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for parasitism oi this species. It is to he noted that results show 
that even though growing in close proximity to many species 
sandal usually only parasitises freely on a few particular species. 

(vi) Afforestation . 

Experiments to examine the possibility of re-afioresting some 
of the more important catchment areas of the Nilgiris were con- 
tinued and so far have given the following general indications: — 

(a) The moister localities can he easily stocked with willowB 

by cuttings. They are frost hardy hut need protection 
from browsing. 

( b ) Small, close planted, concentrated plots do better than 

large areas of open planting owing to more efficient frost 
protection being possible. 

(c) Frost protection is best done by means of a complete 

pandal about 1' G" from the ground and screened on 
the up hill side. 

(d) Nurse species can be raised aB follows: — 

(i) Broom, Dodonea viscosa, Cassia tomentosa by sowings. 

(ii) Buddleia spp. by cuttings. 

(iii) Z/igustrum neilgherrense, Rubus moluccanus, Rubus 

lasiocarpus, Myrsine wigJitii and Hypericum mys&r- 
ense by planting stumps got from, the forest. 

(c) Tree species can be raised as follows: — 

(i) Acacia dealbata by 2 years old large transplants. 

(ii) Cupressus macrocarpa and Callitris rhomboidea by 

small transplants and these can come from the forest 
if necessary. 

(iii) Acacia melanoxylon and Eugenia arnottiana by mossed 

transplants. 

(iv) Mahonia leschenaultii by stumps and these can come 

from the forest. 

(vii) Tending, Thinning , Cleaning , etc. 

\ Weeding practice. — Large' scale experiments were done in con- 
tinuation of the work of .the .past few years ■ and results again 
conclusively confirm previous years' results that the slightly bene- 
ficial effect (if any) of, forking as opposed to mamoofy scraping as 
a weeding method in the first 2 years “of a teak .plantation in our 
better teak areas is in no way commensurate with the extra cost 
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of forking. Tlie saving by mamootty weeding instead of forking 
is approximately Us. 3 to Es. 5 per acre each time tbe operation 
is done and wlien this is totalled for the main teak districts of 
the Presidency it is an annual saving of a considerable snm of 
money. 

These experiments were all done in areas with a naturally 
light friable soil and a rainfall of 60 ,/ to 120 ,; per annum. The 
effect of forking in dry fuel forests has already been noted on 
page 67. 

Effect of a cover crop of Leuccena glauca on a teak plantation . — 
In an experiment in this subject the teak -with the cover crop 
showed an increased height growth over that of the control teak 
at the end of the 1st year but this increase had greatly diminished 
by the end of the 2nd year. The Leuccena was continually browsed 
by deer and bison and was no use at all as a weed suppressor. 

Thinning research — teak. — All plots in this subject were main- 
tained but there is nothing of particular interest to report. 

Bamboos . — Experiments on the intensive tending and working 
of bamboos were continued and showed that such intensive work 
is economically justified by the improvement in the condition and 
yield of the clumps and the increased revenue obtained. 

(viii) Mixtures. 

Nil. 

(ix) Underplanting. 

(а) Teak plantations . — All plots were maintained but no new 
work was undertaken. Experience so far indicates that teak 
plantations can be successfully underplanted with Bambusa arundi- 
nacea , Cephalostacliyum pergracile and Ilopea parviflora. 
Sioietenia macrophylla and Cedrela toona although established suffer 
a great deal from browsing and bark stripping by deer. 

(б) Evergreen rain forests . — Experiments in the regeneration ’ 
of evergreens with and without, a cover crop after clear felling 
and burning evergreen forest have been started and show promise. 
Most of the work of the ''past few years has, been, in under- 
planting under .various degrees of canopy. r General results are : — 

(i) ' Top canopy cover gives the best results. 

(ii) Burning before regeneration produces no beneficial results, 

(iii) Bor most species transplatihg is the best method and some 

of the tenderer species do well if mossed or basketed. 
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(iv) Stump planting is not a suitable method for most ever- 

greens. The exceptions to this aTc Artocarpus hirsula , 
Cedrela toona and Chickrassia iabularis. 

(v) Weeding is -worth while as it gives a slight gain in height 

growth and survival percentage. 

(vi) Pitting for planting is also similarly worth while although 

the effects of pitting do not show until the second year 
when the roots and their needs have both got bigger. 

(vii) The best date of transplanting for most species is mid 

June or early August, i.c., cither just before or just 
after the heaviest rain of the south west monsoon. 

(viii) For most species the best size of transplant to use is 
from S' r to 1/ high. Larger transplants occasionally do 
well but suffer heavy casualties and are not definitely 
established for several years. In the case of large 
transplants of Cedrela toona and Swietcnia macroplvyUa 
insect attach is more serious than with small plants. 

(x) Silvicultural Systems. 

Nil. 

(xi) Miscellaneous. 

Sandal Spiltc Disease Research. — Details of work carried out 
during the year cannot be given in such a brief repoi't as this. 
The Forest Entomologist, Dehra Dun, inspected the work during 
the year and summarized results so far obtained as follows: — 

(i) Spike is an insect borne disease. 

(ii) The disease is excluded from a plant hy harriers of cloth 

and of wire gauze of 20 meshes to the inch; it is not 
excluded by wire netting of 2 meshes to the inch. 

(iii) Small wind borne insects penetrate 20 mesh wire gauze 

and hence are unlikely to be vectors. 1 

(iv) The vector passes an aperture of half an inch, hence 

many large bodied and long legged species are unlikely 
' to be vectors. 

,(v) The vector frequents sandal foliage during the period 
dusk to dawn. 

(vi) The vector, is probably either (A) an uncommon species 

or (B) an uncommon strain of a common species. 

(vii) The vector is active as a transmitting agent at two seasons 
’ of- the year, February to May and July to December 
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but population surveys show that the inoidence of sandal 
sap-suckcrs falls very low in June. 

(viii) Artificial transmission experiments have failed to pro- 
duce spike but suspicious conditions have been produced 
by Moonia and by La/ntana aphids. 

(ix) The common factors in these experiments were either 
{a) confinement with spiked plants and immediately 
after with healthy plants, or (6) confinement with 
spiked plants and immediately after with spiked 
and healthy plants and a long period of exposure. 
There was considerable variation in the nature 
and size of cage and in pruning or other after 
treatment. 

(x) Spike has been produced in 2 cases in large cages by 
releasing wild insects directly after collection. 

(xi) An exposure of one month is sufficient to permit infec- 
tion. 

Anti-spike operations carried .out indicate that such control 
measures are fully effective in-the case of areas where only a 
few trees are found infected and that in the case of large blocks 
of forest where the disease has been allowed to spread for some 
years uncontrolled, the effect of the control operations is to confine 
the disease to the original limits of the outbreak. 

Periodicity of height growth . — Weekly measurements showed 
that in deciduous forest the general rest period was from the middle 
of November to tbe middle of April. In evergreen forest and in 
dry fuel forest most species grow slowly but steadily all through 
the year. 

> Weeds — La<ntana eradication . — Experiments in the suppression 
of Lantana by underplanting it with Bambusa arvndinacca' wei'e 
extended and continue to look promising. 

Large scale experiments in destroying this pest by spraying 
with a sodium chlorate spray show that the method, is the most 
successful and least expensive of any method so far tried. 

i 

Climber poisoning . — Experiments were- continued 1 and show 
that most of the common, Bpecies of climbers. can , be successfully 
eradicated at a reasonable cost by means of an arsenical poison. * 

Experiments -on the suppression - of Enpatorium by means of 
Jcihiyu grass ( Pennisetvm clande'siinum) were extended and con- 
tinue, tp "look promising. This -work' is most* important in the 
reclamation 6£ grazing areas which have been invaded by the pest. 
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II. — Working Plans and Statistics. 

(i) Working Plans. 

Five working plans were under preparation at tlie beginning of 
tlie year and 3 were completed during file year. 3 new plans were 
started during tlie year. 

Tlie cost of preparation, inclusive of establishment, wa9 
Be. 0-6-6 per acre. 

(ii) Yield, volume tin d form factor tables . 

During tlie year 10 sample plots were banded over to tbe new 
Orissa Province and 68 sample plots, 21 tree increment plots and 
18 preservation plots were maintained. 

III. — Miscellaneous. 

(i) Tours . 

In accordance with item 1 (a)-(c) of Besolution No. 3 of tbe 
Debra Dun Silvicultural Conference beld in 1934 and under tbe 
sanction of tbe Government of Madras, tbe Provincial Silviculturist 
toured in East Bengal in November/ December 1936 to study tbe 
regeneration of mahogany and evergreens. This tour was very 
instructive and of the greatest use. 

Tbe sandal spike research works in North Salem division were 
inspected by tbe Forest Entomologist, Debra Dun, during the 
year who kindly summarised the work done so far and made valuable 
suggestions for future work. 

The Provincial Silviculturist toured for 201 days during the 
year. 

(ii) Records. 

The Specific and General Ledger Files now number 429 and 152 
respectively. 

Seventeen new Experimental Plots and 254 now Experimental 
Garden experiments were opened during the year while 13 Experi- 
mental P.lots and 112 Experimental Garden experiments were sum- 
marised and closed during tbe year. At the end of tbe year. 76 
Experimental Plots and 287 Experimental Garden experiments 
were open. < ■ . , \ 

Twentythree photographs were added to tbe collection, during 
the year. 
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Staff. 

Tlie Extra Assistant Conservator of Forests remained in the 
division throughout the year as assistant. The subordinate staff 
now consists of 3 Research Rangers, 9 Foresters, and 1 Forest 
Guard. 

During the year all arrears of office work and of the experi- 
mental records of the field work were cleared off and the office 
was up to date at the close of the year. 

i 

NORTH-WEST FRONTIER PROVINCE. 

1. — Experimental Silviculture. 


(i) General. 

The main silvicultural problem continues to be the natural re- 
generation of blue pine (Pimts excelsa) in forests worked under 
the uniform system, particularly in the Galis division, where two 
long periods of drought, i.e., from the beginning of May till the 
breaking of the monsoon in July, and again from the end of Sep- 
tember till about Christmas, make it extremely difficult for the 
seedlings which germinate early in the monsoon to establish 
themselves. 


(ii) Natural Regeneration. 

The sample plots laid down to ascertain the most suitable in- 
tensity for a seeding felling in blue pine forests have given no 
definite results, but os mentioned above the main problem is not 
to get the seedlings on the ground, but to carry them on over tho 
first few years of their existence. 

Young growth already on the ground appears to belong to 
definite years with wide gaps in between and an investigation has 
been started to correlate the age of these seedlings with the rainfall 
statistics of the period following germination. 


More investigation is necessary into tho cause of death and 
arrangements are being made with the Punjab Research Division 
to lay down observation plots for both blue pine and silvor fir, on 
both limestone and shale. 


(iii) Seed.' 


The year 1936 was a very had seed year for deodar, hut a good 
‘ one for blue .pine <and chir, 19 mds. 20 srs. of chir seed were sent 
to the' Forest Botanist’ for supply tp the South African Forest 
Department, 



What had become almost a tradition, that Kagan deodar was 
of poor quality and that for artificial work in other places it was 
necessary to obtain seed from Kashmir, has now been definitely 
disproved, as large quantities of Kagan seed used in December 
1935 to undersow a blue pine regeneration area in Panjul 7 (i) 
have given remarkably good results. Germination was profuse 
and by the end of the season the average height of the seedlings 
was 10 inches and some were 15 inches high. 

(iv) Nursery TFor/c. 

In addition to the ordinary nurseries, maintained in the hill 
divisions, for re-stocking the areas felled over, a large nursery is 
maintained at Nowsliera, and others at Cherat, Parachinar, and 
Malaknnd in the Peshawar division, for the supply of plants 
required for station planting and the re-planting of canal hanks. 
A large nursery is also maintained at Razmak for the supply of 
fruit and garden plants, and despite the unsettled conditions of 
Waziristan, no less than 10,000 plants were distributed during the 
year. 


(v) Artificial Regeneration. 

Ccdrus dcodara. — Patch sowings of deodar continue to give the 
best results, particularly on patches where debris lias been burnt. 
Planting is less successful, hut in many cases this is due either to 
the use of undeveloped plants, or to planting at too high an eleva- 
tion. Although doubts have been expressed regarding the 
advisability of continuing to introduce deodar into tbe Gali forests* 
there is no reason why it should not succeed provided work is con- 
fined to suitable elevations, not higher than 7,000 feet. 

In Upper Siran it was found that sowings of deodar, made in 
April and May, immediately after the snow had melted, gave just 
as good results as sowings made in November and December. 

Pinus longifolia, — -During tbe last four years, cliir plants raised 
in tin tubes have been successfully planted in the Cliernt Canton- 
ment and Malakand Agency forests, showing that this method can 
he usefully employed, where the locality factors are particularly 
difficult. 

Pinus gerardiana . — This species has been successfully raised in 
the nursery at Narang in Upper Kagan, but sowings made in the 
forests have failed. , ■ • . 

1 i A 

Nannorho'ps Htehieana .* — Experiments made with the., dwarf 
p alm , a plant of great economic importance in the Koh’at district* ' 
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have shown that, where irrigation is not available, it is almost 
impossible to grow this species either by planting of offsets or by 
sowing. With irrigation, however, it can bp easily raised by 
sowing on the berms of trenches. 

Acacia modesia and Dodonaea viscosa. — Experiments on the 
propagation of these two species, both in Cherat Cantonment and 
the Kliawara reserved forest, have shown that the best method is to 
sow in interrupted horizontal trenches. Germination is profuse 
immediately after the break of the monsoon, but the seedlings die 
off if there is more than ten days break in the monsoon. Some of 
the seed usually does not germinate until the winter rains, but in 
that case the seedlings never survive the hot weather. 

Exotics. — Experiments are being continued to discover suitable 
exotics for introduction into the low hills of the Frontier. During 
the past four years some 4,000 plants of Ailanthus glandulosa, 
Grcvillca robusta, Maclura aurantiaca (the Osage Orange), Schinus 
molle , Eucalyptus rostraia and Robinia pseud-acacia, raised in pots 
and tin tubes have been successfully planted and established with 
the aid of watering in the Oherat Cantonment, at an elevation of 
4,000 feet, where both the soil and climatic conditions are 
extremely unfavourable. Ailanthus glandulosa has also been 
successfully introduced at elevations up to nearly 8,000 feet in 
the G»lis division. Pinus pinca , Pinus halpcnensis, and Pinus 
caribea have also been raised in tin tubes in nurseries, but have 
not yet been planted out. At Parachinar experiments to discover 
a species of eucalyptus which will survive the winter show that 
Eucalyptus globulus is by far the best Bpecies. 

(xi) Miscellaneous. 

Grazing. — Further experiments wete carried out in the Kagan 
division to study the effects of closure on both chir (. Pinus longi- 
folia ) and blue pine ( Pinus excelsa) regeneration. 

In the case of chir, a grazing incidonce of 6 acres per head of 
cattle has been found useful, as it keeps down the growth of grass, 
to the benefit of the seedlingB. 

With blue pine it has been found that grazing in regeneration 
areas is dangerous during the summer months (May and Junto), 
but once the monsoon has broken an incidence of 10 acres per head 
is 'beneficial. . , , 

i # > 

; Even in blue pine forests burdened with' grazing rights, with 
an incidence. of about *8-10 acres' per head, it has been found 
possible'-* to -introduce deodar by sowing. Although the cattle 
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appear to prefer deodar to blue pine seedlings and damage Is 
caused by trampling, sufficient deodar seedlings generally survive 
to form a mixture with the pine. 

Eradication of raspberry caves. — Up-rooting and burning 
appears to bo the only effective method of getting rid of this weed, 
which gives considerable trouble in some of the blue pine regenera- 
tion areas. The cost of this operation is, however, high, about 
Rs. 25 per acre. 

II. — -WoitKlKG Pl.AXS AXD STATIS 17 CS. 

(i) Working plaits. 

The revision of tlic Gal is working plan was commenced and it 

has been decided that the uniform system of management should 

be abandoned and a return made to the selection system. The 

« 

yield will be calculated from a complete enumeration of all conifers 
12'' in diameter and over, standing in the area allotted to the 
selection working circle. 

(ii) Yield , rohrme and form factor tables. 

The chir and blue pine sample plots, originally laid down by 
the Forest Bcscarch Institute, were maintained by the Punjab 
Silvicultural [Research division, to whom they have been trans- 
ferred. 

Statistical data for standard and commercial volumes from one 
deodar and nine blue pine trees in the Fagan forests were sent to 
the Punjab Silvicultural Research division. 

ORISSA. 

I. — Exrr.aistc.vTAT. Sii-vicoi.runc. 

(i) General. 

With the formation of thp now Orissa Circle ]Mr. »I. W. 
Nicholson, I.F.S., originally appointed as Research and Working 
Plans ‘Officer had also to officiate as Conservator .of Forests, and 
carried out the duties of both posts. Pressure of administrative 
duties, and the lack of an organised research staff, necessitated the 
postponement of the compilation of , a programme of silvicultural 
research for the new Province'. During the year' it .was possible 
to do little new' work, but all work in counccjion with' sample/and 
experimental plots was brought up to date. 
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As only one officer will be available in future for both research 
and working plans work, Orissa will have to restrict silvicultural 
research work to really important problems, and the following 
statement shows the numbers of Experimental Plots existing in 
each division: — « 

Division. 

Angul 
Puri 

Sambalpur 
. Barapnhar 
Ganjam 

(ii) Natural Regeneration. 

Sal . — The most important problem to be solved is re-obtaining 
sal regeneration in the mals forest of Puri division where fire pro- 
tection has induced an evergreen invasion. The first experimental 
plots in this area were laid out in 1924. Since then other plots 
with new and improved technique have been added. No plots hove 
as yet given definite results. The treatment of the oldest plots 
has been altered from time to time. Progress in the establishment 
of sal regeneration has been very slow, due largely to the fact that 
most of the mature seed bearers were felled when regeneration 
felling took place in P. B. I. The indications are that annual 
burning over a period of many years helps to induce invasion of 
grasses and reduction of evergreen speoies. It is not possible to 
burn the plots in a wet year, and as stoppage of burning opera- 
tions, even for one year,’ helps evergreen growth to recover its 
vigour, the few plots, where biennial burning was prescribed, are 
not of much value. Other plots prescribed hoeing, — an operation 
which could not be carried out on a field scale/ It was felt that 
the only practicable lines' of attack were annual burning, annual 
shrub cutting, or a combination of burning and shrub cutting. 
As good burning is not practicable in the case, of small' plots, the* 
whole forest in which the plots are situated will, in future, .'be 
burnt, except control plots due to he. fire-protected: 

Consequent upon the indications given by the sal regeneration 
plots a change was made in the burning prescriptions" of the sal 
selection Working circle. Hitherto, ’ the area has .been mainly 
under fire protection ahd the"* aim lias been to- concentrate cleanings 
on existing sal sa£lin£si’'?Owing to the evergreen growth,- repeated 


No. of 
plots exist- 
ing on 1st 
April 1936. 

Abandoned 
during tho 
year. 

Nov: plots 
laid oat 
during tho 
year. 

Total No. 
at the close 
of the year. 

25 

13 

1 

13 

25 

10 

— 

15 

6 

5 

— 

1 

2 

— 

— - 

2 

35 

— 

— 

35 
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and expensive cleanings arc required, and in the end a very incom- 
plete sal pole crop will result. It was decided that a sounder 
policy would l»e to carry out a systematic programme of burning 
over a period of several years with the object of killing out most 
evergreen growth, and inducing conditions favourable to the estab- 
lishment. of sal regeneration. Once those conditions are obtained 
the area can be temporarily fire-protected, and cleanings carried 
out. In future, therefore, both in the old P. B. I. area and in the 
selection felling coupes, burning will be the usual procedure. 

Four plots, laid out in 1 025 and 1920’ (now closed down) in 
Sambalpur division, to tost the effect of burning after felling on 
coppice regeneration did not shew any significant difference in 
growth. 

Certain plots, established in 1924 and 1925 in Angul division, 
to test the effect of burning on the establishment of sal regeneration 
in dry to damp types of rfal forest have shown that establishment 
of natural regeneration has been adversely affected by late fires in 
the dry type where early burning will lie done from now onwards. 

Casuanna . — The experiments in layering easunrina tree 
branches have not vet given definite results. 

Teal '. — There are no leak plantations older than 50 years in the 
Cii'cle, and hitherto the question of obtaining natural regeneration 
lias not received attention. A bad cyclone in Puri division in 
October 1936 caused havoc in certain old plantations. It is now 
considered advisable to take steps to induce teak regeneration in 
middle aged crops. Divisional experiments carried out in the 
Puri vials indicate that by opening out 50 per cent, of the canopy, 
removing the undergrowth, and burning the debris, natural re- 
generation of teak is assisted. 

(iii) Seed. 

Nothing of importance to record. 

(iv) Nursery Worl. 

The dona system of raising nursery seedlings (as n provision 
against shortago of stumps) was tried in Angul and Sambalpur 
divisions with yet indefinite results. Experiments are also in 
progress to ascertain the best technique for raising teak stumps of 
. the optimum size within one year. 

(v) Artificial regeneration .* 

t *. jRal) sowings on Madras lines were tried in Ganjnin and 
Barapaliar divisions with teak, babul (Acacia tirabica) and Cassia 
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siamea in coppice coupes of a dry evergreen thorn forest type of the 
former (Ganjam.) and with Ter min alia arjvna, Terminalia tomen- 
tosa, Gmclina arborea, Dalbergia Jaii folia, and Pterocavpus 
mar sup in m in a blank area on dry poor soil in the latter (Bara- 
pahur). The results obtained so far indicate that rab sowings offer 
a promising solution to the problem of stocking small blanks or 
introducing more valuable species in these and other divisions. 

Planting of Aleurites fordii was tried in Puri division with 
poor results. 


(vi) Reclamation and afforestation. 

The re-afforestation of dry poor soils presents a difficult 
problem, and all previous attempts to introduce important tree 
species had failed, — -including cuttings of even uneconomic tree 
species such as Banyan, Boswellia serrata. Cuttings of the slmibs 
like Dodonea viscosa, Vitex negundo, and la: or a parviflora have, 
however, given fair results. 

Of the various broad leaved species introduced in the Puri 
Casuarina plantation in past years, only jpoonang (Calophylhm 
inophyllum) and the cashew nut have succeeded, — the former only 
under shade. In 1936 the rain tree ( Enterolobium saman) was 
tried and the survival percentage up to date is 92. Natural re- 
generation of Odina wodier and Melaleuca leucadendron is taking 
place in tlie plantation. 

Anti-erosion experiments were initiated in Ganjam division 
in plains sal forests. 

' (vii) Mixtures. 

' ' Nil. 

■ (viii) Tending. 

As a result of a series of field experiments, the revised thinning 
rules for mixed coppice coupes which were published in the Indian 
Forester aim at increasing the proportion of valuable species and 
,at thinning out the latter where necessary. > No thinnings are 
done amongst inferior specieB, except where necessary to give room 
to principal species. ' - , 

In the clear felled sal coupes of Ganjam' division creeper 
cutting- is done in- one year old coupes, > where the commonest 
pestilential creeper is Mucuna prnriehs. , The cutting and removal 
of these creepers' caxiseS' damage to * the. leading shoots of sal. 

p 2 
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Experiments have just been initiated to test if, instead of cutting 
these annuals (Mucuna), uprooting the perennial creepers at the 
beginning of the second rains would let the sal crop grow just as 
well. 

Experiments started in Puri division in 1924 to test’ the effect 
of pollarding, pruning, and coppicing huchila (Strychnos nux- 
vomica) trees on their fruit production were concluded with the 
result that no such artificial methods of stimulating fruit produc- 
tion have proved successful, — the untouched control plot having 
given the best results. 


(ix) Underplanting. 

Underplanting of teak stumps in a foTest containing Bambusa 
arundinacca clumps was tried in Angul with poor results, — the 
shade being too dense. 

(x) Silvicultural Systems. 

The Palamau system of carrying out coppice fellings was intro- 
duced experimentally in some felling series in Sambalpur division, 
and it was also decided to try it in Ganjam division. Under this 
system clear felling is not enforced. Only marketable trees are 
removed by the contractor. All ttnmarketable promising saplings 
or poles of principal species are left to form part of the future 
crop; unpromising stems of principal species are cut hack; and 
miscellaneous species interfering with the growth of principal 
species are cut hack or girdled. The system should succeed well 
whenever market conditions do not admit of complete conversion. 
It avoids waste of promising saplings and poles; saves expenditure 
on unnecessary coppicing; reduces exposure of the soil; and by 
redxicing grass growth minimises risks from fire. 

The older set of experimental plots on Dendrocalamus strictus, 
laid out in Sambalpur in 1924, were initiated through faulty 
technique or maintenance and, therefore, closed down as inconclu- 
sive. These, however, have given some indications, .ris., (i) where 
fellings were done on a 3-year rotation leaving new shoots along 
with 7 old shoots, the yield of culms was just as great as in the 
control where no fellings were done ; and (iij under a clear felling 
, system, 7 years is an insufficient felling cycle to produce culms of 
the original, size. 

' A series of 5 plots established in 1929 to determine the best 
methods of cutting Bambusa arundinacca were also .closed down 
as results have been vitiated by faulty maintenance of records. 
Interim results indicated that (i) felling of half the clump on /a 



3-year rotation proved too drastic for the clear felled halves to 
yield any new culms and (ii) under a clear-felling system of 
working, a rotation of 10 years was required to produce full sized 
culm. 


(xi) Miscellaneous . 

Dying of Casuarina . — Por the last 3 or 4 years there has been 
considerable speculation, over the causes of dying back of Casuarina 
trees over extensive areas in the Puri plantation. Originally it 
was imputed to water logging. Later, a theory was advanced 
that the water level had fallen owing to the construction of a 
drainage canal. Those which had died had never developed 
taproots but had a horizontal spreading root system. Just 
after tho drainage canal was made, small vertical roots were sent 
down from the horizontal root system. The living trees within 
the area affected are all on higher ground and they possess one or 
more main taproots. It seems clear that in the failed areas the 
water level was originally very close to the surface, but on the 
water level falling, the later vertical roots sent down were unable 
to supply sufficient water to the tree system. 

■ Contour trenching . — Contour trenching experiments initiated 
in 1935 in Angul division have given no results of value. 

t r 

II. — Working Plans and Statistics. 

(i) W orlting Plans. 

A working plan for the private forests of Dalijora estate, 
which have been taken under Government management, was pre- 
pared, but was not finally approved of. 

Certain amendments to tho Ganjam, Puri, Sambalpur and 
Barapahar working plans were made. , Planting of teak and 
Gmclina arborea was laid down in the plan for 'the Bavine Working 
Circle. In Sambalpur and Barapahar plans burning prescriptions 
were altered to admit of early burning operations being more 
extensively carried out. Changes were also made in marking rules 
and cleaning prescriptions, and the rules for marking standards 
'radically altered. The so-called menace of bamboos to regenera- 
tion of tree species had been grossly magnified.. In the early .years 
after coppicing bamboos do appear to suppress tree species, but the 
latter usually push their way through in the long run, and {hen 
it is the bamboos that tend to become suppressed. ' It, was decided 
that the best way of dealing with the bambo.o menace was, to 
restrict cutting of young culms to coppice coupes t due to.be worked 



1 to 3 years hence. This should result in hamboo clumpB having 
diminished in vigour at the time of coppicing. 


(ii) Yield, Volume, and Form Factor 2'ables. 
The number of existing Sample Plots is as follows: — 


Division. 

No. of Abandoned 
plots oast. duri X 
ing on 1st 

April 1030. yr ‘ 

Now plots 
laid out 
daring tho 
year. 

Total No. 
at tho oloso 
of the year. 

Angul 

13 — 

— 

13 

Puri 

60 

5 

— 

65 

Sambalpur . 

20 — 

— 

20 

Barapabar . 

11 — 

— 

11 

Ganjam 

10 — 

— 

10 

Total 

. 114 

5 
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The 5 plots abandoned in Puri division represent leak plots 
in which nearly all standing trees were blown down by a cyclone 
in October 1936. 

During the year interim measurements were carried out in 7 
and full measurements in 18 plots. 

Volume data for 100 trees of Tcnninalia tomentosa wero 
collected in Angul division. 


PUNJAB. 

I. — Experimental Silviculture. 

(i) General. 

(a) Propagation of Prosopis jitli flora . — Pods were collected 
from known parent trees of different forms in Lahore and of 
Mexican form in Delhi. The total collection was 23 maunds. Of 
this 9| maunds pods were from trees of Mexican form, about 10 
maunds of Australian and the balance of other forms. About 18j 
maunds of pods -were issued to divisions and other Government 
departments; 8-£ maunds of this were of Mexican form. 

12,000 pot plants (11,000 of Mexican and 1,000 of Peruvian 
form) were raised at Lahore for distribution. Planting was done 
over selected mile lengths along the railway line near Shahdara, 
Karnal, Eerozepur and Khanewal, and also* close to gang huts in 
various railway sections. Over 50 per cent, of these plants are 
established.' 1 ' 
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(b) 'Treatment oj railway embankment at Jheluin . — The object 
of this experiment was to stabilise the very steep sand}' banks of 
the newly raised bridge embankment by getting suitable plants to 
grow on it. About 1,200' x 20' sloping embankment face was 
revetted; grass cables were embedded 3' apart along the contours, 
and wattling completed with rows of dry wooden stakes alternating 
with live cuttings of lyomcca carnca , 3' apart. 12,000 Agaves 
were planted centrally between the rows. The demonstration has 
proved convincing to the railway authorities. 

(c) Planting in the mcla area in Knrukshetra. — 250 plants 
were planted for shade and ornament in the mela area. The 
species used were Azadiraehta indica, Bischofjia javanica , Celt is 
australis , Ficus benjamina, Kigclia yinnata , Mclia azedaracl\ i 
Millebtia ovalifolia, Pistacia integerrima, Poinciana regia , 
Pongamia glabra , Pterosyermum accrifolium, Salim tetrasyerma, 
Tecoma stans, Terminalia arjuna. 


(ii) Natural Regeneration. 

Cedrus deodar a. — Natural regeneration was abundant in the 
regeneration areas (Kulu and Sera]). In the deodar crops of the 
dry zone burnt by the 1921 fires, natural seedlings have appeared 
under the shelter of mother trees, but in blanks and exposed places 
only kail ( Finns emcelsa)- seedlings (Upper Bashalir). - 

Pinus excelsa. — Natural seedlings were noticed in abundance 
in regeneration areas, fire blanks dating from. 1921, and other 
places despite grazing. Young plants of kail were cut down 
wherever they interfered with deodar seedlings (Seraj). 

Pinus longifolia. — Natural regeneration was abundant in tho 
regeneration areas (Seraj). In the experimental idols in unre- 
gulated civil forests, C. 18 Bhangal (Rawalpindi East), closure to 
grazing made no significant difference on the influx of natural 
regeneration. 

Picea morinda and Abies yindrow. — Natural regeneration was 
good in Seraj division; a quantity of it was noticed in the upper 
part of Bajrundi (Kulu). In the Lower Bashalir experimental 
plots, regeneration was found in well drained situations where 
humus and .weeds were not excessive. In the Kulu * plots 
(Research), observations showed that under hardwoods, seedlings 
were more numerous below unlOpped than lopped trees; more 
numerous in 50' wide than in 75' -100' wide clear-felled strips, 
and more in 20' x 30' than larger gaps ; also that soil working* of 
some kind is essential, e.g., scraping off humus and exposing the 
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mineral soil was move effective than working up the humus with 
the soil, though both gave belter results than undisturbed humus. 

Pinus gcrardiana. — Natural seedlings preferred sheltered situa- 
tions, and were observed under the shelter of rocks, stones, etc. 
(Upper Bashakr). 

Dalbcrgia sissoo. — In the riverain areas (Depot West), natural 
regeneration came up profusely, but was wiped out by grazing 
except in places where bushes provided the necessary protection; 
prolonged submergence of seedlings under water was also an 
injurious factor (Depot West). Degeneration from root suckers 
was abundant in trenched areas (Depot West) ; trenching up to a 
distance of 1 chain from the mother trees resulted in abundant 
regeneration from root suckers in Phillaur, and proved helpful in 
increasing the proportion of shisham in the mixed cropB (Upper 
Bashahr). 

Moms alba. — In the riverain areas, natural regeneration was 
abundant under shisham crops as well as in non shisham ■ bearing 
areas, but seedlings were destroyed by grazing; in Thatta 
Faqirulla D. P. much damage was done by nilgais (Depot West). 


(iii) Investigation on Seeds. 

(a) Seed years — 

Abies •pindrow. — Poor (Seraj, Lower Bashahr) moderately 
good (Kulu), good (Simla). 

Acacia ardbica. — Good (Depot West). 

Acacia catechu. — Good (Eawalpindi East). 

Acacia farncsiana. — Good (Depot West). 

Acacia modcsta. — Good (Dawalpindi East). 

Gedrus dcodara. — Poor (Kulu, Seraj), moderately good 
(Lower Bashahr). 

Dalbcrgia sissoo. — Good (Depot West). 

Olca cuspidata. — Good (Dawalpindi East). 

Picea morinda. — Poor (Kulu, Seraj, Lower Bashahr), good 
(Simla). 

Pinus estcelsa . — Poor (Kulu), moderately good (Seraj, Lower 
Bashahr, Dawalpindi East). 

Pinus longi folia.- — fP oor (Kulu, Seraj, Lower Bashahr), good 
(Dawalpindi East). - ■ , 

Prosopis glandulosa. — Good (Depot West). 
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Prosopis juliflora — 

Australian form. — -Very good (Research). 

Mexican form. — Good at Lahore, poor in Delhi (Research). 

Arid form. — Poor (Research). 

Argentine form. — Poor (Research). 

Peruvian form. — -Moderate (Research). 

(b) Seed storage. — Calcium carbide was found very effective in 
preventing injury to Prosopis juliflora pods by Gargoborus gonagra , 
Avhich atlacks them readily under storage conditions. A few lumps 
of calcium carbide placed amongst the pods before sealing the tins 
were sufficient to check the attack (Research). 

j 

(iv) Investigation on Seedlings. 

(a) Seasonal height growth. — Measurements of height growth 
were recorded in research nurseries, the incidence of maximum 
monthly increment was in July for Gasuarina cunninghaviiana , 
Eucalyptus rudis , Maclwra aurantiaca, Prosopis juliflora (Argen- 
tine form); in August for Casuarina Icpidophloia and Eucalyptus 
rostrata', in October for Acacia arabica, delayed probably on 
account of the previous winter’s frost damage (Research). 

(b) Frost injury. — The progeny of Mexican and arid forms of 
Prosopis juliflora raised at Chichawaini and Sambalpani from pods 

' collected from known parent trees of undisputed identification did 
not prove frost hardy. At Ohichawatni the lowest temperature 
recorded was 28°E. (Research). 

(v) Investigations on Trees and Crops. 

1 (a) Phonological Observations. — Observations were recorded for 
selected species (Research). 

(b) Water requirements of shisham crops. — Experiments to 
determine the depth and frequency of irrigations required for 
shisham CTops were continued in Daphar. 

(c) Inheritance of characters. — 3? or shisham, experiments were 
continued to investigate the inheritance of characters of stem 
(crooked, forked and straight), leaf size, and time of leaf shedding. 

r 

’ (vi) Artificial . Regeneration. 

•' Cedrus dcodara.— Sowings were - carried out over 30 acres 
(Seraj)l. In the. dry zone,- sowings were done under the shelter of 
stones and in patches protected against the hot sun by meanB of 
wooden chips, and. stones erected round them; results with the 
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latter method are promising (Upper Basliahr). Sowings failed in 
Kamra C. 5 and Prindla C. 9 (Rawalpindi East). Planting 4£ 
year old seedlings gave good results (Seraj) ; in the dry zone, 
winter planting was tried (Upper 33a shah r). Over 63,000 seed- 
lings were planted in Kulu, including the restocking of Nagni and 
Niaragarh areas destroyed by the 1921 fires. 

Abies pindrow and Picca niorinda . — Planting was successful 
in Seraj; and also in the Lower Basliahr experimental plots, hut 
costs did not justify large scale operations (Lower Basliahr). 

Pit ms longi folia . — In 0. 85 Jawand R. 3?. sowings gave only 
about 30 per cent, success over 4 acres overgrown with brushwood; 
growth was cut before sowing and the area fenced ; in Guha, only 
2 per cent, seedlings of sowings survived in the 2 acres open to 
grazing as against 20 per cent, in the closed one (Rawalpindi 
West). Sowings failed in experimental plots (Jlieluni). 

Dalhcrgia sissoo. — L-cultings (stumps made from root, suckers) 
were very successful ; 27,000 were used locally in the plantations 
and 28,000 supplied to local bodies and various Government 
departments (Montgomery). Slumps failed in Jliila Cherali, 
plants* being killed by hares and white ants (Rawalpindi East;. 
In the riverain areas, planting at the right time was very im- 
portant; planting too late in Bela Sahjowal and too early in Bela 
Jokalian failed. Stumps were successful in Thatta Eaqirullali 
on stiff clay, and in Bela -Kurpur Piran (Depot West). Under a 
Eucalyptus overwood at Chnnga Manga the growth of sliisham 
maintained as an uuderstorcy was retarded by the Eucalyptus 
(Tramways). 

Morus alba and Mclia azcdarach. — 1-| million seedlings were 
handled in plnntiug operations. In new arens 50 plants per acre 
were introduced to obtain a mixture; in older crops underplanting 
was done after the first or second thinning over 2,400 acres 
(Multan). In Daphar, planting mulberry cuttings after the first 
rains in areas already stocked with previously planted shishanx 
cuttings was found economical (Lahore). All available data on 
the cultivation of the mulberry has been summarised by Mr. I. D. 
Mabendru and published as Punjab Eorest Records No. 2 
(Research). 

Agave species . — Plants are well established in areas under 
erosion in Kangra and have appreciably reduced erosion intensity. 
Bulbils are much more tender than root suckers, which proved 
exceedingly hardy even after a long journey' and considerable 
exposure. Bulbils should he kept in nursery lines at least a year 
before being' used as transplants (Research). In JUelum success 
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was about 50 per cent, in the Chakwal. In Pabbi planting Has 
been done with 70 per cent, success in cool situations, both on the 
slopes and in the valleys, but only about 40 per cent, plants 
survived on bunds ; heavy casualties on bunds were due to damage 
by porcupines. 

Maclura aurantiaca. — The species has been found easy of 
handling, and promising for underplanting in shisham crops on 
poor soils in the Multan and Montgomery divisions; in Changa 
Manga however its growth was reported to have been somewhat 
retarded by the shisham overwood (Tramways). 

Opuntia species. — Opuntia flcus-indica has done very well 
in Pabbi, and Opuntia dillcnii and monacantha in the erosion 
demonstration plot at Nurpur. 

Parhinsonia aculeata. — It is well adapted for sandy soils in the 
plantations, but in Multan division the plants suffered from frost. 
Sowings are successful at Nurpur in patches and trencheB, but 
seedlings are damaged by hares (Research). 

Prosopis juli flora . — Only the Argentine form has proved fully 
frost hardy. Contrary to expectation plants raised from seed 
collected from trees of Mexican and arid forms have not proved 
hardy; frost damage was reported from all the divisions in which 
trial was made with seeds of these forms. Argentine form is 
indicated as the best in the plantations and arid form in the 
Kalacliitta hills. Sowings of Australian form have been successful 
in Depot West division, and its planting in the Phillaur reserve 
(Upper Bashahr). Plantings of Mexican and Argentine forms 
also have given satisfactory results in Sambalpani (Research). 

, Rhus lancea. — Sowings in the open did not prove satisfactory, 
(Multan), but planting has been successful (Montgomery, Re- 
search). Height growth is good, but crown development is not 
sufficiently vigonms to kill but dab (Montgomery, Research). 

Schinus tcrehinthijolnis. — Plants were established but did not 
prove frost hardy in the. plantations (Montgomery, Multan, 
Research). 

Thuja plicata.— Planting has been very successful in all ’ the 
forests, this is much the most promising among the exotic conifers 
so far tried. 


(vii) 'Nursery Work. 

Three main nurseries' were maintained at- Manali, Chichawatni 
and ’ Sambalpani for research with exotics and indigenous species 
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which are likely to he ol value for silvicnlturol, afforestation anti 
counter-erosion purposes in the varying conditions in the high hills, 
arid low hills and irrigated plantations. The study of fodder spe- 
cies, manurial treatments of beds and methods of improving nursery 
technique also received attention. A large stock of seedlings was 
raised for distribution to the divisions and other Government 
departments. Apart from these research centres nurseries were 
maintained by territorial divisions. At Khancwnl, thinning in 
nursery beds was found very helpful in stimulating vigorous 
growth of Morus alba and Mclia azedarach seedlings which were 
thus made available for handling early in the season. Two 
thinnings were found necessary, the first when seedlings wore 4' 6" 
high to space them 3**4* apart, and the second again when they 
were about 1' high to space them G*-10* apart. With early 
handling of plants, tbe beds could also be emptied in time for 
the next sowings. Trials wore made with 34 specieB. Two 
shisham nurseries were started to meet local requirements for 
stumps instead of importing them from tbe plantations (Depot 
West). 


(viii) Reclamation and Afforestation. 

At Nurpur, counter-erosion work was started in 1934 in a plot 
located on a badly eroded slope. Different kinds of plants tried 
include species noted for thicket forming (Agaves, Alee vera, 
Opuniia), quick growtli (Acacia catechu, Pithccolobium , Lcucaena 
glauca), browse resistance (Prosopis juliflora, Thcvetia neriijolia, 
otc.), and mat forming grasses. Planting has been augmented by 
natural seedlings of woody plants and grasses. The area provides 
a good demonstration of the effect of plant cover in checking 
erosion, hut owing to concentration of road run-off in the nnlas, 
some simple engineering work has also proved necessary to stop 
further deepening of nala beds. A detailed study was made of 
badly affected areas in the Jlielum and Kangra districts, and con- 
trol measures suggested. A comprehensive erosion survey was 
completed for the Uhl catchment area where control measures are 
necessary to prevent further degeneration of soil cover and erosion 
in order to conserve the wintor stream-flow which is so necessary 
for the Hydro-electric Project. Co-operation of Agricultural and 
Veterinary officers of the Province and of the new Animal 
Nutrition Section of the Animal Husbandry Research has been 
sought in assessing the quantity and quality of cut fodder from 
our closed areas and in the more general problem of the improve- 
' ment of fodder production from wild lands as a whole. The great 
possibilities *£or increased fodder production, as’ the immediate- 
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result of erosion control projects lias been clearly proved by our 
work in Nurpur Kangra, Kalacliitta and the Salt Range 
(Research). ' 

Discharge observations were recorded for streams from the 
reclamation area in Pabbi for comparing run-off from afforested 
and non-afforested areas (Lahore). The results have been corre- 
lated with torrent discharge data obtained by the Irrigation 
Branch' for this area. The results have been published in Current 
'Science (Research). 


(ix) Tending. 

Sets of comparative thinning plots were laid out in young 
deodar crops to study the relative development of stems under 
differential thinning treatment, and to demonstrate the value of 
heavy ordinary, crown and free thinnings in young pole and 
sapling crops (Research). Comparative thinning plots were also 
laid out in the dry zone in C. 183 above Purbani, where C and E 
grade thinnings were carried out (Upper Bashahr). Phulai was 
cut in the olive plantation at Murat to favour olive (Rawalpindi 
West). Heavier thinnings than those done previously ' were 
carried out in the plantation crops (Multan). Cleaning at 3 years 
and thinnings at 6 years wore found beneficial in the riverain 
shisham crops of seed, sucker and coppice origins. 

(x) Miscellaneous Espcriutents. 

Bhabar grass. — Increase was recorded in the yield of grass in 
experimental plots (Simla). 

Resin 'production. — The effect of the application of hydrochloric 
acid on the flow and yield of resin' was investigated; contrary to 
expectation resin yield, per 1,000 blazes was reduced from 69'5 
maunds to 61 maunds with the use of the acid. 

Firewood dri/age. — Weighments at Topa taken during the last 
2 years show that the loss in the weight of firewood due to drying 
was up to 60 per cent, with a 20 per cent, plus or minus variation 
on account of weather conditions. It was difficult to apply the 
figure strictly owing to variations in the weather. and. the lack of 
uniformity of the firewood material itself as regards conditions 
of dryness (Rawalpindi West). These figures have been correlated 
with dryage data from other departmental dopdts collected pre- 
viously by research staff, and a publication has been issued (Punjab 
Forest Records TTo. 3) which should be of considerable value in' 
standardising dryage losses on n reasonable and proved basis 
‘instead of mere guess .work (Research), 
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II. — Statistical Research. 

Bamboo plots. — In the all-India co-operative experimental 
plots in Hoshiarpur, fellings were carried out in the suh-plot 
worked under a 3-year felling cycle, and necessary measurements 
recorded. Observations show that the size and number of new 
culms produced is greater in clumps opened under heavy thinnings 
than in relatively congested clumps (Research). 

Sample plots. — A replicated set of comparative thinning plots 
was laid out in Ruin in young deodar crops ; individual stems were 
classified according to Craib’s crown classes. The analysis of data 
showed that growth vigour was correlated with the crown class of 
trees. The results were presented at the 1937 Punjab Forest Con- 
ference (Research). 

Sixty-one sample plots were remeasured, 35 in Kulu, 9 in Seraj, 
12 in Multan, 3 in Tramways, and 2 in Lahore division. Of these 
6 were felled and fully measured, 4 in Multan and 2 in Lahore 
division (Research). 

Maps were prepared showing the position of sample plots dis- 
tributed throughout the province. History sheets were completed 
for all the plots, giving crop data for each plot for ready reference 
(Research). 

Appendix I gives the distribution at the close of the year of all 
the sample plots in the province. 

Single tree data. — Single tree data collected by territorial 
divisions was checked and sent to Dehra Dun for computation. 
Summary results were kept posted to date in Form Ho. 10. • 

III . — Mis cellai raou s . 

Rainfall data. — Rainfall statistics collected in the territorial 
divisions were maintained and a consolidated • annual statement 
prepared (Research). 

Photo collection. — Indexing and filing of photographs of forest 
and publicity value was continued. The total collection as it 
stood at the end of the year waB 1163 negatives, 1556 prints and. 
284 lantern slides. 

Lantern slides were arranged in sets to facilitate their issue for 
publicity work which is being carried out in co-operation with the 
.Rural Reconstruction Department (Research). 

Records. — 12 specific and 2 general files were opened. The 
total number now stands at 154 specific and 327 general files 
(Research). 
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Library . — 133 new publications were added in addition to serial 
bulletins and periodic literature on forestry subjects (Research). 

Working Plans. — The position with regard to new plans is as 
under : — 

Working plans and schemes completed — 

Arafwala Plantation Working Scheme. 

Working plans and schemes wader preparation — 

Working plan for — 

Changa Manga., 

Dapkar. 

Simla Municipal Forests. 

Throach State. 

Working scheme for the belas in the Chenab and Jlielum 
rivers. 

Erosion and forestry models. — A set of three models showing 
the bad effects of forest destruction and subsequent erosion has 
been prepared and is being duplicated for use in (a) Lahore 
Museum (b) Commissioner Rural Reconstruction’s permanent 
exhibit at his office (c) demonstrations at farmers’ weeks, fairs, 
melas and other exhibitions (Research). 

Staff. — Dr. R. M. Gorrie was in charge of Research division 
throughout the year. Messrs. I. D. Mahendru and R. S. Chopra 
remained attached, the former worked as general assistant for all 
divisional work and in charge of the railway planting ; the latter in 
charge of sample plot measurements and research work at 
Chichawatni and Sambalpani. 

Bli. Gurbachan Singh, Forest Ranger, was in charge of works 
in Kulu, and L. Chaman Lai, Forest Ranger, of works in Nurpur 
and miscellaneous duties at headquarters including demonstration 
of models. 
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UNITED PROVINCES. 

I. — Experimental Silviculture. 

(i) General. 

As sal forests are the most valuable and the most extensive of 
our commercially exploitable forests the problem of sal regeneration 
continues to be the most important item of silvicultural research 
and experiment. The number of sanctioned experiments under 
the Silviculturist was 56, the same as last year, and 3 new ones were 
being laid out at the close of the year. A few of the old experi- 
ments are being converted into preservation plots. The number 
of divisional experiments was 52, two old experiments were written 
up and closed and 22 new ones opened, the majority of which deal 
with the de novo regeneration of sal. 

(ii) Natural Regeneration. 

(a) Erom Seed. 

2. Shorca robust a (sal ). — There really is not much to add to 
what was stated last year concerning the development of whippy 
and woody plants when given adequate overhead light, protection 
from browsing, and protection from weed competition. The posi- 
tion up to date is adequately summarised in Mr. Smythies’ article 
in April 1936 Indian Forester and Mr. Mobbs’ article in August 
1936. 

Fencing, when sufficiently adequate, seems to he more benefi- 
cial to regeneration that is regularly "burnt than to regenera- 
tion that is regularly shrub cut. In fact deer browsing may 
in some cases be beneficial in keeping down weeds and shrubs 
in areas regularly shrub cut. In nnfenced areas, however, deer 
do much more damage in weeded lines than in unweeded areas. 
Shrub cutting appears to help sal both in height growth and 
stocking better than burning in practically all conditions and 
brings in grass quicker. Severe burning seems to cause consider- 
able die back, although this is probably no greater than occurs in 
areas of heavy undergrowth which cannot be burnt properly and in 
which the sal is smothered. It does, appear, however, that 
subsequent development is much hindered by excessive canopy- 
and in some divisional experiments steps are being taken to reduce 
the qanopy.-v ' 

, « * 

\ 3. The Silviculturist completed a final layout in the series of 
lai’ge scale- experiments in the North Kheri 1 (Champion’s type 
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B. 3). In this tlie area was fairly adequately stocked with small 
seedlings which had not yet reached the whippy stage. In the new 
divisional experiments to attempt the de novo regeneration of sal 
for one reason or another, poor soil, excessive rain, etc., practically 
all the fresh seedlings obtained died during the first year. The 
experiments will continue. 

Arrangements are being made in all the large fenced experh 
ments for individual seedling study to observe fluctuations caused 
by die back and to trace the progress from recruitment to the 
whippy stage. 

(5) From Coppice. 

4. Acacia arabica (babul). — A mild year for frost and good rains 
were beneficial to the babul coppice in Etawah in that the surviving 
shoots developed well, hut mortality from previous frosts has now 
risen to 64 per cent. 

5. Hill oalts — Quercus incana ( banj ). — Coppice, freed from 
overhead cover is developing well and shows a height increment 
from 58" to 66", hut after eight years is not yet free from browsing 
or suppression by undergrowth. Quercus lanuginosa ( rianj ) also 
shows similar development hut Quercus dilatata (iilonj) coppices 
very poorly only about 9 per cent, of the original coppice still 
surviving. 

(iii) Seed Supply. 

6. The Clutterbuckganj seed store continued fo collect, distri- 
bute and arrange for indents of seed. The largest demands were 
for Burma teak (56 maunds) and mulberry (21 maunds). Germina- 
tion tests were made on all seed handled. 

7. Acacia arabica (babul) continued quite viable after seven 
years of ordinary storage. Seed from 3-year old Dalbergia sissu 
and 4-year old Albizzia lebbck germinated well., Pinus canbcea 
seed from Florida (via the Forest Research Institute) give only 
18 per cent, germination in nursery beds. 

i 

/ * 

(iv) Nursery Work. 

8. Pinus caribcea seedlings, after pobr germinatibn, ‘largely 
damped off in the rains and'the few survivors were too weak to last 
through the hot weather. 

t * , 

(v) Artificial Regeneration . 

9. Artificial regeneration on a large scale has now become' a 
routine' 4 measure in many divisions both with and without taungya': • 
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Shorea robusta (sal). — There is nothing special to report. 
Provided advantage is taken of the accumulated knowledge on the 
sxibject and areas suitable for growing sal are chosen, there is no 
difficultv. 

10. Acacia catcclm ( Ithair ). — The few cuttings that survived in 
the Lalkun experiment have been almost entirely wiped out by 
browsing and grass competition. It may be taken as definite that 
the best way to regenerate this species artificially is by sowing. 

11. Pollinidium angustijoliunn (baib or sabai). — The Ujhani 
plantation now six to eight years old gave a yield of about 21 
maunds (one day dried) per acre chiefly owing to a favourable 
monsoon. A considerable quantity of natural regeneration has 
come in. 

The divisional experimental berth plantations in Pilibhit and 
South Kheri have proved very profitable especially the latter; in 
the former division considerable damage was done by the exces- 
sive rains in 193G. In South Kheri there is a parallel experiment 
to determine the optimum spacing which at present appears to 
be 2' x 2'. These experiments will Bliortly be written up. On 
suitable areas baib is easily and profitably propagated. 

12. Santahnn album (sandal). — 2STo further sowings were made 
by the Silviculturist. By regular weeding clumps of healthy 
sandal have been raised, mostly from the 1933 and 1934 sowings, 
the best being up to 10' high. In Jhansi recruitment continues 
but mortality is rather high. This is possibly due to the unsatis- 
factory condition of the hosts. Sowing and planting is now being 
tried with suitable hosts. 

13. Tectona grandis (teak). — The all-India teak seed origin 
experiments continued satisfactorily. In Gorakhpur the plots were 
thinned and turned into sample plots. In Haldwani as there was 
practically no frost better growth was put on, but the general form 
is very poor. 

(vi) Reclamation and Afforestation . 

14. User. — Leaflet Ko. 8 recently published gives an up-to-date 

account of the ilakhdumpur experiment. Owing to favourable 
rains in 1936 the yield in one plot increased to as much as 20 
maunds per acre. In Partnhgarh District a small scale experi- 
ment to afforest mild user with well tried species with irrigation by 
percolation was begun. , 

15. Blvur. — Kothing new to report. The good rains of 1936 
did much .good to most of the experimental plantations on bhur 
•areas. 
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(vii) Tending . 

1G. Nothing new to report. 

(viii) Mixtures . 

17. In the Saharanpur taungyas where mixtures of commercial 
anti lopping species are being grown, it seems best to mix species 
by lines, rather than in the lines. 

(ix) Under flan ting. 

J8. Nothing new to report. 

(x) Silvicultural Systems. 

19. Nothing new to report. 

(xi) Miscellaneous. 

20. The resin tapping experiment at Garhkhet in Almora 
continues. Results are not definite but it appears that deep (2") 
tapping is most productive and that twisted fibre trees give a higher 
yield than straight fibred trees. A small experiment of treating 
blazes with a 20 per cent, solution of hydrochloric acid gave at 
first an increased yield followed by a considerable decrease. 

II. — Working Plans and Statistics. 

(i) Working Plans. 

21. Working plans for the Haldwani, Jliansi and East Almora 
divisions and for Landour and Lansdowne Gantonment forests 
were completed during the year. Working plans were in prepara- 
tion for the Naim Tal, Lansdowne and Saharanpur divisions and 
for the Huktesar Labor a tors' forests. 1 Preliminary working plan 
reports were written for the South Kheri division and the 
Mussoorie Municipal forests. During the working season preli- 
minary reports were also written for the Garhwal division and the 
Pauri (Garhwal) Fuel, Charcoal and Timber Supply plan. 

(ii) Yield 2'ables. > 

22. Sixty-three permanent sample plots were remeasured and 
six new plots in plantations were laid out. Six more linear sample 
plots, totalling seventeen , miles, were laid out in Champion’s sal 
types 133, 33 4 and *A2, the two latter being new types hitherto not 
taken up. The total number of linear plots is now 3G, with a total 
of over 58 miles in five different types. 

- ' > * rt 
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(iii) Baric Measurements , etc. 

23. Nothing to report. 

(iv) Miscellaneous. 

24. The fourth edition of the Forest Pocket Book by Mr. S. H. 
Howard, I.F.S., was published during the year. Four more 
leaflets, “ Porcupine Proof Fencing ”, “An Approximate Yoluine 
Table for hahlu ”, “ Second Interim Report on the Uaklidumpur 
Usar experiment ” and “ Record of Seeding of the Common Tree 
Species in the IF. P.” were issued during the year. 

25. The staff employed on Silvicultural and Statistical research 
work consisted of the Silviculturist, the Assistant Silviculturist, 
one forest ranger, two deputy rangers and two foresters. 



CHAPTER III. 

FOREST BOTANY. 


ASSAM. 

I. — Oecology. 

The collection of specimens from the sol forests of Goalpara avos 
continued but little progress Avas made for want of staff and funds. 
Nowadays owing to the numerous duties which a Dmsional "Forest 
Officer and his staff have to carry out, they have little time to 
devote to the collection of specimens. It is hoped, lioAvever, that 
during the revision of the Goalpara and Kamrup Avorking plans 
the Officer-in-charge -will be able to collect data for this very 
important work. 

Collections of plants have been made in the interesting relict 
forests of the Shillong plateau in order to determine what is the 
actual climax forest of the Khasi and Jainlia Hills above 4,000'. 
These relicts have been preserved from time immemorial because 
they are places of Avorship or the abode of evil spirits ; no trees are 
cut, no cattle grazed or any disturbance of the vegetation allowed 
to take place. The advent of Clirislianty (as a result of which all 
interesting beliefs and customs are thrown overboard) threatens the 
existence of these primeval patches of forest and it may be that 
the investigation has only just been started in time. A preliminary 
examination shows that the true climax is not pine forest 
(Champion, Types of Forest Yogetation in India) but high forest 
of broad leaved evergreen species in Avhich the families Lauracccc, 
Fagacete and Magnoliaccce predominate. 

II. — Systematic. 

Herbarium work and other Investigations. 

Plates of several species of Phoebe and the three new species 
- vis . , kaula (Nowgong), mekahi (Sadiya) and Eugenia (N. C. Hills) 
have been prepared and sent to tlxe printers Avho now await ,tlie 
descriptions in order that they may be published in the ' Assam 
Forest Records. / . 

Mr. Purkayastha -submitted the descriptions of four new species 
to the Indian -Forester for publication, viz., Salar.fa hhasiana, 
Qucrcuz milrogi, Ilex khasinna and Purkay asthma micropora; the 
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latter being a new genus and species close to Micropora ( Lauracecc ). 
lie has also been investigating a species of Eugenia , which may 
very well turn out to ho a new species, and complete material has 
been sent to Few for report. 

The herbarium has been maintained in good condition. Yery 
great progress has been made up in the mounting of old specimens, 
some of which were collected over 30 years ago. The collections 
have been enriched bj’ about 3,500 sheets collected by the writer 
(Dr. Bor) in the Aha and Hnga Hills. These collections have 
shown that our knowledge of the flora of Assam is very far from 
complete. In addition to the new species mentioned above there 
have been many interesting new records, viz., Pctrocosmca 
parryorum C. E. C. Fischer (Lusliai Hills) ; Oxyspora scrraUi Diels, 
LasiaiitJws sihkimevsis H.f. (Sikkim); Aconitum elwcsii Siapf. 
(this plant is now in cultivation at Kow; found on Chingkhu, Eaga 
Hills) ; Pottingcria acuminata Drain ; Vioscorca hnnooncncis 
Kuntli vnv. staminca Drain oi. Bulk; Gardenia c aronaria 
(Chittagong); and several others. 

The genus Aconitum was stated in Yolume I, Dart I, Flora of 
Assam, to be absent from the province. There are, however, at 
least three species, ctz. , Aconitum nagarum Stapf. (.Tapvo, Hoga 
Hills), A. chccsii Stapf. (Chingkhu, Fngn Hills) and A. lycoctomnn 
Linn. (Aka Hills). As the Dallas are accustomed to tip their arrows 
with acouite, there must be another species in these hills as the 
last named plant is non*poisonous. 

It is, however, in the family Graminccc that very real progress 
has been made. The writer spent (5 months in the Kew herbarium 
iu 1936 by the eouitesy of Sir A. Hill, the Director, and had tlie * 
able advice of Mr. C. E. Hubbard, the Agrosiologist. All the 
sheets of Graminecc were indeulified in the Few herbarium and 
intensive collection has proceeded during the past two years. The 
result of this has been a singularly complete collection of Assam 
grasses. Several species not collected since C. B. Clarke left the 
hills over 50 years ago, have been rediscovered and four new species 
aTe about to be described. 

In connection with grasses, the most noteworthy event of the 
past few years has been tlie introduction of fodder grasses into 
Shillong. Common English species such as Phalnri-s arundinncca. 
Anthoxanthum odoratum. Lolinm peren nr, ArrJicnalhennn clalivs. 
Hoi cus lanatus , etc., have spread all over the station and in one 
ease the first named has been found 16 miles away. The Agricul- 
tural Department have introduced Panicum maximum, Pcnnisctuin 
* purpuremn and several others. 

4 
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Throughout the yeur the greatest assistance has been rendered 
by the stall’ of the Royal Botanic Garden, Kew, that of Sibpnr, and 
the Forest Botanist, Debra Dun, and they have placed us under a 
very great obligation. 

A large amount of identification work was carried out for 
Divisional Forest Officers during the year. The work of poisoning 
the collections was carried out as far as possible. 

Duplicate herbarium sheets were distributed as follows: — 

Royal Botanic Gardens, Kew . 4 sheets of rare grasses. 

Herbarium of the Federated Complete flowering and fruiting 

Malay States. materials of Shorea assamivu. 

The following herbarium materials were lent for study to other 
persons and institutions : — 

Mr. A. Das, Late Botanical Sheets of important species of the 

Officer. groups Gamopctalcc and Apetdhc 

for teaching Botany to the students 
of the Lady Keane Girls' College, 
Shillong. 

Seeds of the following species were supplied as follows: — 

Coffca khasiana . . . To Eoyal Botanic Garden, Sibpur, for 

supply to institutions outside 
India. 

Tcphrosia Candida . . .To Plant Pathologist, Bombay Presid- 

ency, Poona. 

New exchange relations were opened with the following and 
publications and herbarium materials were received and distributed 
mutually: — 

(1) Prof. S. P. Agharker, Botany Department, University 

College of Science, Calcutta. 

(2) Director of Gardens, Straits Settlement, Singapore. 

(3) Forest Botanist, F. R. I., Kepong, Selangor, Federated 

Malay States. 

(4) Prof. T. Tanaka of the Imperial University, Taihoku, 
■ Formusa, Japan. 

i 

Various enquiries of scientific and economic importance were 
dealt with by this herbarium through the Conservator, Divisional 
Forest Officers and Institutions and other concerns in and outside 
India. , - \ 

Dr. E. K. Janaki Ammal, Geneticist, Sugar Cane Station, 
Coimbatore, paid a short visit to the herbarium during >the year. 
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^The herbarium continues to justify its existence and is constantly 
Und increasingly used for reference not only by local officers but 
also by scientific Institutions in India and in other parts of the 
world. 


Staff. 

The post of the Botanical Officer was held by Mr. C. S. 
Purkayastlia, Deputy Conservator of Forests, till November 1st, 
193G, when Dr. N. L. Bor, D.So., I.F.S., took over the duties. He 
held the charge for the remaining period of the year. 

The staff carried out the usual routine duties and all collections 
made during the rear were dealt with. Proposal for confirmation 
of the staff is under the consideration of the Government. 

III.— Pathology. 

A specimen of Lccrsia hexandra Sw. was sent to the Mvcological 
Laboratory, Kew, where it was found that the spikelets were 
infected with Testicularia lccrsia: Cornu, a fungus hitherto only 
known from Africa. A species of Pc-rid ermivm was discovered on 
the needles of Pin us khasya hitherto unknown as a host. Tliis 
fungus is being investigated bv Dr. Bagchee, Forest Mycologist. 

IV. — PlIBLICATIOJfS. 

Printing of Part II, Volume I, of the “ Flora of Assam ” was 
finished during the year. 

The report on the known poisonous plants of Assam was sub- 
mitted during the year, and to make it as useful as possible in its 
next edition further attempts arc now being made to collect com- 
plete botanical specimens of the species whose vernacular names 
could only be mentioned therein at the time. 

BENGAL. 

Work on the revision of the Chittagong flora could not be 
undertaken during the year. 

Debra Dun continues to give valuable assistance in the identifi- 
cation of doubtful and unknown specimens. 

No work oilier than the compilation of a list of some of the 
known medicinal plants could be undertaken during the year. 
Owing to lack of staff and proper facilities and equipment this wide 
field of investigation cannot be tackled. 
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BIHAE. 

I. — Ecology. 

Soil Samples. 

Saitba Sabai Plantation, Xolban Division. 


Eour samples of soil were sent to the Agricultural Chemist, 
Sabour, from Kolhan division, Saitba Sabai plantation, for 
analysis. The results are tabulated below: — 


Lull. 

No. 

Description o/ samples. 

Moisture. 

Lass on 
Ignition. 

Total or- 
ganic Nf. 

Avnllnblo 

P.0,. 

Available 

IC.O. 



Per cent. 

Per cent. 

Per cent. 

Percent. 

Per cent. 


Soli samples from Kolhnn Forest 
■ * division tabai plantation — 






712 

0-3* • • f * • 

1-10 

7-38 

0-32 

00011 

Traces. 

713 

3 -0 • • « • • 

1-11 

001 

0101 

Trarcs 

Do. 

714 

O'-IS" 

1-46 

6-33 

0078 

•Do. * 

Do. 

715 

i 

i 

18' -3ft* . . . 

0-84 

5-46 

0058 

Bo. 

i 

Do. 


The soils contain negligible quantities of available mineral 
nutrients but are rich in nitrogen and organic matter. Eroni the 
general appearance and texture of the soil it appears to be 
subjected to erosion. 

There is plenty of nitrogen., the essential nutrient for salmi 
plantation and an addition of phosphatic and potassic fertilisers 
especially phosphate is desirable. An experiment has been laid out 
on these lines. 

r 

Debour — Itajauli Eoad East of Singirichi Hill. 

'Three samples of soil labelled (1) top (no sal), (2) along road 
side (sal), (3) middle (sal) respective!}’. The analyst was* requested 
to find out why no sal regeneral ion was to be found growing in 
No. 1 soil, and only a small quantity in sample No. 3. .The result 
of analysis -is given*, below and .compared with the results of 
mechanical analysis of, sal area in the New Eorest and coppice area 
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of Lachiwala sal forest wliere very little natural regeneration is 
reported to take place: — 


■■ 




Sat area 
New Forest, 
F. It. Insti- 
tute, Dehra 
Dun. 

Coppice 
area lachi- 
'Vftln, Dcliro 
Dun Divn. 

Stones <fc gravels . 

• 

nil 

nit 

HI 



Fine earth. 





■H 


Coarse sand, per cent 


14-34 

44-12 

28-12 


| 7-0 

Fine sand, per cent . 


28*20 

10-17 

28-24 


Silt, per cent . 

• 

18-20 

14-30 

13-75 

35-8 

72-5 

Clay, per cent 

• 

32-40 

18-40 

24-80 


17-7 

Moisture, per cent . 

• 


2*12 

3-33 


1-5 

loss by solution, per cent 

• 

2-40 

1-00 

1-73 

I 


Difference, per cent . 

• 

0-03 

0-83 

0-03 

■a 

. BSfl 



100 00 

100-00 

100-00 

100-00 

100-00 

Organic matter (lass In Ignition} 

4-00 

2-31 

3-48 

3-10 

8-0 

Class of soil ... 

• 

light clay. 

Sandy cloy 
loam. 

Sandy clay. 

loom. 

Silty clay 
loam. 


The above analysis shows that soils I arid III are father clayey 
soils and No. II, although claj'ev, is of more open texture hut 
none of these hears any comparison with the New Forest soil which 
is very much open in texture. The Lachiwala soil is inferior in 
texture to the No. II soil and although less clayey than No. I and 
No. Ill soils it may be considered as of inferior texture in so far 
that it contains very high percentage of silt and very little of sand. 

Soil moisture tests. 

Baniiaburu and Saugajata, Slay 1937. 

The differences in soil moisture within and without the irrigated 
areas are seen from the following moisture tests carried out on 
samples of soil taken on May Gth, the hottest time .of the year. 
The first sample was taken at Bamiaburu itself just below and to 
tbe south-west of t the bungalow, not under direct influence of any 
channel irrigation. The second sample was taken at Sangajata six 
miles to the south and outside all irrigated influence. Both were 
taken in road cuttings, three inches below the top surface of the 
soil and 8 ff into’ the hanlc. The Bamiaburu sample shows 6*10 per 
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cent, moisture as against 3‘23 per cent, at Sangajata. Hole, some 
years ago in liis “ ltegeneration of Sal experiments ** said that 
there should he 5 per cent, moisture in the soil for sal growth to 
take place. The Bamiaburu sample fulfils that condition. This 
may explain why sal seedlings are coming in so profusely and not 
dying back the following year. 

II. — Systematic. 

Nil. 

III. — Pathology. 

Insect attacked plants of A Jcurites fordii and shoots of Cedrela 
toona were sent to* the Forest Research Institute for identification. 

For the former the Forest Botanist remarked that the plants 
show pink to black coloured rota in iheir collar region, the tissues 
of the collar portion being heavily infested with hyaline to dark 
coloured hyphsc. As no fruit bodies of fungi were found with the 
rot, identification of the fungus was not possible. Instructions 
have been given to the Forest Ranger in charge of the Hinoo 
Experimental Garden to find out plants in a dying condition, com- 
plete if possible above and below ground, with fructification, for 
identification purposes. 

As regards Cedrela toona , the Entomologist identified the insect 
to be Hypsipyla robnsta, Moore ( Py valid ac ). For the life-history 
see Indian Forest Record, Volume VII, Part VII of 1919. 

BURMA. 

The post of Forest Botanist remained unfilled. The Silvicul- 
turist (Mr. C. W.-D. Hex-mode) held charge of it in addition to his 
own duties. 

Maung Han, Curator, was in charge of the herbarium through- 
out the year. He was assisted in his work during the rains by 
Foresters of the Silviculturist’s staff. Mr. Kermode reports as 
follows : — 

Three hundred and one botanical specimens .were mounted 
during the year bringing the total to 39,399 sheets in the 
herbarium at the close of the year. Cleaning and poisoning of 
specimens was done by the Silviculturist’s staff,, during the rains. 
There is a good deal of damage which was mainly done by insects 
when the herbarium was in Rangoon. There are few signs of fresh 
damage. A considerable number of paiiially named 'specimens was 
sent to Calcutta and Dehra Dun for naming by these institutions 



and those for which identifications have been received have been 
added to the herbarium. One hundred and twenty-nine specimens 
of ferns were sent on loan to the Curator, Royal Botanic Garden, 
Calcutta, for examination. These have been examined by him at 
Kew and have been returned named or confirmed. A further recent 
collection of ferns together with a number of old herbarium sheets 
of fern allies have recently been sent for examination. 

Specimens were distributed to tbe following: — 

(1) Forest Botanist, Forest Three shoots of Qucrcus 6pp. 

Research Institute, Delira 

Dun. 

(2) Curator, Philippine National 52. 

Herbarium, Bureau of 

Science, Manilla. 

(3) Curator, Royal Botanic 30. 

Garden, Sibpur. 

(4) AY. TV. Howard & Co., Two shoots of Burma padaub 

London. ( PtcrOcurpvs macrocar pits). 

(5) Botanical Museum of Two sheets of thitsi (Mclanorrhmi 

Harvard University. usitata). 

70 lbs. of acorns of Qucrcus serrate ( nyan ) were supplied to the 
Chief, Division of Management, Pretoria, South Africa. 

We arc especially indebted to Mr. C. E. Parkinson, Forest 
Botanist, Forest Research Institute, Dehra Dun, for a collection 
of 186 botanical specimens for our herbarium. 

Contributions were also received from: — 

(1) Mr. II. C. Smith, Conservator o£ Forests, Chindwin Circle, 

Maymyo. A collection of specimens made on Mt. Popa 
in October 1936. These have not yef been named. A 
collection of specimens made by Mr. Smith in Padaung 
Reserve, Myitkyina, in March 1936 has been named 
partly here and partly at Calcutta. 

(2) Mr. G. S. Shirley, Conservator of Forests, Northern Circle, 

Majunyo. 

(3) Mr. D. J. Atkinson, Conservator of Forests, Utilization 

Circle, Rangoon. 

(4) Mr. C. TV. D. Kermode, Silviculturist, Maymyo. 

(5) Mr. TV. C. F. Carroll, Divisional Forest Officer, Southern 
. Shan States. 

A good deal of the Curator’s time was occupied in mounting, 
writing up labels, disinfecting specimens and in despatch of speci- 
mens to other herbaria for comparison and naming. He has now . 
started on a classification of the herbarium with the object of, as 
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far as possible determining tbe distribution of the species collected. 
When this has been completed it. is hoped that it will serve as a 
basis for a revised edition of Lace's “ List of Trees, shrubs, etc., 
in Burma ” which is now out of date. Identification of a number 
of specimens sent hy local officers has been done by the Silvicul- 
turist, Maymyo. 

A collector, Maung Po Khnnt, formerly a forester on the staff 
of the Eorest Botanist., was sent out to the Wa States with the 
Sino-Burma Boundary Commission. ITe returned after the close of 
the year will) a collection of 140 botanical specimens as well as a 
number of orchids. Tbe thanks of the Department are due to the 
Officer in charge for permitting the collector to accompany the 
expedition and for arranging for his transport. The collection 
should be of interest, as it is believed that this region has not been 
botanieally explored. 

32. Botanical Gardens — Charge . — Mr. C. T. Bogg, Superin- 
tendent, was in charge throughout tbe year. He also held addi- 
tional charge of the Government House Gardens, Maymyo. 

Municipal Contribution . — The Maymyo Municipality again 
contributed Kb, 1,200 towards the maintenance of the garden, 
which sum was included in the total grant for upkeep. 

Visitors . — His Excellency the Viceroy of India honoured the 
garden with a visit during his last official visit to Burma. His 
Excellency expressed himself as being pleased with the lay out and 
showed interest in the orchid collection and fruit producing plants. 
His Excellency the Governor and Lady Cochrane were also 
frequent visitors. 

That the garden is appreciated, there can be no doubt, judging 
by the number of visitors, especially those from the mofussil. 

Progress . — Much useful work was accomplished during the year. 

A new “ Sulky ** mower was purchased at a cost of Ks. 800 
which made it possible to maintain the entire lawn area of the 
garden in a satisfactory manner. The new machine is extremely 
light and easily worked, with little or no strain on the bullocks, 
with the result, that what used to take a month to cut with the old 
type of mower, can now he cut in 10 days. _ - 

J loses . — The rose. garden* 'which has proved a decided attraction, 
was re-arranged and several new varieties of roses imported from 

England were added- to it. 

, r . , • * . - 

Shrubberies . — 230 shrubs werp planted to fill up vacancies' .of 
the past five or six years. 



106 


Buildings . — The mower godown was rebuilt at a cost of Us. 257. 
The remaining buildings were earthoiled and maintained ns usual. 

Roads and Paths . — In the Rosacea area, 603 feet of paths were 
treated with Colas. The remaining paths and roads were weeded 
more frequently, though at a greater cost. This is an item of 
expenditure which will tend to decrease with the gradual tarring 
of all roads and paths. 

Water Supply . — .The water supply plant was worked for 253 
hours at a cost of Rs, 670-4. Of this sum, Rs. 480 was for driver’s 
wages; Rs. 149-15 for fuel and lubricating oil and Rs. 40-5 for 
other running charges. 

Systematic Work . — Advantage was taken of favourable condi- 
tions to plant out several representative species in their respective 
family plots. 118 plants were put out. 

The number of plants now in their correct family plots to the 
end of March 1937 is 1,487, representing 50 families, 256 genera 
and 513 species. 

Orchids . — Visitors continue to show considerable interest in the 
orchid house in which there are now 16G named species. 

Acclimatization — Plants . — There has been an appreciable 
demand ior dowering trees and shrubs and consequently, a new 
plant catalogue, with additional sections for fruit trees and orchids, 
has been printed and distributed. 

Season . — The season was not as favourable as last year, though 
the rainfall, 56'14" was up to average. The early cessation of 
the rains in October resulted in plants not being able to stand up to 
the heavy and persistent frosts of January and a number of plants 
were badly damaged, particularly, Jacaranda, Carinas, Err/th rinas 
and Millcttias. The lake also suffered and started to decrease 
earlier than usual. 

Flower Show . — On the recommendation of the Gai’den Advisory 
Committee and under the Chairmanship of Mr. T. H. G. Bostock, 
the Maymyo Blower Show was held at the end of March 1937 
after being in abeyance for six years. 

Finance .—- The revenue realised was Rs. 1,477-13, which is a 
record for the garden. The expenditure was Rs. 18,055*6 against 
an allotment of Rs. 18,173. Establishment accounted for 
Re. 9,359-5 and maintenance Rs. 8,696-1. Under establishment, 
Rs. 1,200 was leave-salarv of the late garden Overseer. Actually, 
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tlie nett cost to Government for the Botanical Gardens during tlie 
past year has been the lowest on record, after taking revenue into 
consideration. 


CENTRAL PROVINCES. 

I. — Oecoeogy. 

57. Preservation plots . — According to the list published in the 
triennial programme for 1936*39, there were 9 plots in the province 
at the beginning of the year. Judged from the standard now 
required for such plots, however, at least 5 of these will have to 
be abandoned, and the records of the remainder entirely rewritten. 

The aim is to eventually lay out a few plots in each of the 
important forest types of the province and Mr. Champion’s 
“ Preliminary survey of forest types of India ” is taken as the 
basis of classification. Certain modifications are, however, neces- 
sary in the terminology to suit local conditions. The most 
important of these is the omission of the sub-division of a group 
into Northern and Southern counterparts. As the Central Provinces 
•lie in the transition zone this differentiation is nowhere noticeable 
and is in fact very confusing. As against this we have three well 
defined sub-groups, viz., mixed forest without teak or sal which is 
the basic type, and its several phases with preponderance of teak 
in the northern, western and the central part of the province and 
the preponderance of sal in the eastern part. A note setting 
forth the proposed modifications is under preparation. In the 
meanwhile selection of suitable areas for laying out the plots has 
already been taken in band. 

58. KarJca bamboos . — The dense and switcliy growth of 
Dendrocalam-us sirictus bamboo near Muki in Balnghat which has 
hitherto been considered a dwarf variety of the species, is now 
observed to he gradually forming into clumps and growing like 
the ordinary bamboo, showing clearly that the thicket like growth 
for a somewhat longer period than usual was probably due to a 
very prolific seeding and to the exceptionally favourable condi- 
tions for its regeneration under a light cover of sal. 

> 

■ , II. — Systeicatic. 

59. Crinmi'i latifolinm was found growing fairly extensively in 
the Ban jar reserve of Mandla. This species had been located 
previously at Burglfat in the Melghat and at Ladi in Betul. 

Careya herbncea a very common plant in sal maidans is also 
found to occur at Mo war in Betul, In the latter place it was 
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noticed to flower in May and not in June-July as mentioned in 
Mr. Witts Flora. 

(50. Seeds of Cassia fistula collected in Balagliat and 
Chliindwnra were found io lie noticeably different in size as well as 
shape. The former are big and tapering while the latter are small 
and oval. Plants are being raised from the two varieties separate- 
ly to see if there is any difference in them. 

III. — Plant Pathology. 

01. Fomcs pappianvs is very prevalent in the older Xtabvl bans 
of Amrnoti. Tin's is chiefly attributed to early congestion in the 
crop which weakened the plants. Subsequent unfavourable soil- 
moisture conditions have helped the spread of the fungus. The 
best preventive measure is to sow lightly and then to start 
thinning from the second year onwards. 
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CHAPTER IV. 

FOREST ENTOMOLOGY. 

BENGAL. 

Intensive spraying with a mixture of tobacco, soap and water 
was carried out to control the pest Urostylis puncttgera for tlie 
2nd year in succession in champ plantations without any effect. 
It is hoped that investigations on the biological control of this 
pest will be taken up in future by the Forest Entomologist, Dehra 
Dun. 

BOMBAY. 

A species of Amsacta caused heavy defoliation of teak in the 
first week of July 193G between Birchi and Dandeli in Kanara 
N.-D. The insects, however, disappeared suddenly with the 
advent of heavy rain and ,as no chrysalises could be collected the 
identification of the’ moth was not possible. This species has not 
previously been recorded to feed on teak and was observed for the 
first time during the last 8 years. 

The larvae of Zeuzcra coffcoa were observed on a few sandalwood 
plants in Siddapur coupe in the Sambrani range. The insect did 
not spread and no particular damage was noticed. This borer 
has been recorded as attacking sandal but not to any great extent. 

BURMA. . < , 

A. — Pests of Teak. 

I . — Xylevies ceramica "Wlk., the Bceholc Borer. 

(a) Life History. 

Life History Observation Plot at Thogale, Pyuchmtng Reserve, 
South Town goo division — 

7935 generation . — It was found that only 9 larvae or 9‘2 per 
cent, of the original attack had survived to pass into their second 
year, and these had all failed by January 3937. The original 
attack, i.c., number of. new bceholes recorded in June and July 
1935, was 98. Subsequently 61 additional beeholes were recorded, 
but these must be put down as transfers, as it would not be possible 
for a larva to go undetected in the plot until September., 9 moths 
(8 males and 1 female) or 9’2 per cent, of the original larval popu- A 
' latirin emerged in March 1930; no second year moths -emerged’ in 
1937.- 
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1936 generation . — In .Tune 28 beeholes of the new generation 
were recorded. When the plot was next visited, in August, 6 
of these had failed, hut G2 new larva: were found, bringing the 
total original attack to 90. By September 85 more had failed; 
but 20 beelioles, hitherto unrecorded, were found, which must have 
been transfers from holes recorded as failed. The larval popula- 
tion of this generation, which started with 28 larva* in June, 
(rose to 84 in August, subsequently falling away to 69 in 
November, 58 in January 1987, 87 in March 1987, and between 
10 and 15 are expected to survive into their second year. 

Three moths. 2 males and 1 female, emerged in March after 
one year. 

Data from Ohscn'alion Plot, Records — 


(i) Annual incidence . — The total number of hceliolcs of the 
3930 generation (original attack plus transfers) was 129 and is 
compai-ed with the attack in previous years in the following 


table: — 


Year. 

U> 

10.10. 

(2) 

1031. 

(3) 

1932. 

«) 

Tot nl IjccIioIm re- 

corded. 

1,102 

400 

G4S 

J«o. of trees In plot . 

247 

240 

240 

Average lieeholes per 
tree. 

4-40 

1-00 

2*21 


1053. ! 

(0) i 

| 

m 

1035. 

(D 

1030. 

<»> 

Period 
1030 to 
1935. 

(0) 

701 

78 

150 

120 

2.004 

24ft 

243 

243 

241 

245 

2-SC 

i 

0-32 

0-05 

053 

2-01 


(ii) Correlation oj annual incidence with moth emergence inside 
the plot . — The following table shows the record of moths emerging 
from trees in the plot from 1982 onwards: — 



, These figures represent an average moth emergence of 4f7 
Per cent, of the original attack in each generation. Comparing 
this with the table in paragraph (i) above, it will be. seen; that 
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there is a correlation between female moth emergence in tbe plot 
and larval population in the same year. Studies of the habits 
of the female moth itself will have to be made before it can be 
known how much ground one female covers during oviposition; 
attack in 3934, 193b and 1930, when only one female per annum 
is known to have emerged, was widespread over the 245 trees in 
the acre plot. Such oviposition habits as have been studied suggest 
that the female, having found a place to her liking, remains there 
and only moves on when that particular crevice is full of eggs, 
i.e., up to about 1,000 eggs are laid in the same place. The record 
of attacked trees in the plot, however, does not show that those 
trees near which the female has emerged are attacked to a 
greater extent than ones further away. Observations still remain 
to be made on oviposition habits of the females in natural condi- 
tions. 

(iii) Proportion of sexes . — Reference to the above table will 
show that to date, out of 46 moths, 35 or 76 per cent, have been 
males and 11 or 24 per cent, females. This is about the normal 
proportion of sexes recorded from random counts of pupal skins 
found in this locality. 

(iv) Life cycle . — Of the 50 moths recorded, 35 or 70 per cent, 
have emerged after only one year as larva? , the remaining 15 or 
30 per cent, having had a 2-year life cycle. This proportion is 
not surprising when the low number (about 8-9 per cent, of original 
attack) of larva? which survive into their second year ''is taken 
into consideration. It is not known whether this proportion holds 
good in other localities. 

(v) Transfers . — The original attack, as stated in a 1 previous 
paragraph, is taken to he the number of new larva? recorded in 
the -first two visits to the plot in June and July. Fresh holes 
recorded in September and later visits are assumed to he transfers 
from other holes recorded as failed. 

The following table shows, the number of transfers in each year’s 
attack Bince 1933: — 


Year. 



Original 

attack. 

Transfers. 

Total ‘ 
attack. 

1 

Percentage 

transfers. 

1933 . ■ . 

* 


651 

115 

COO 

Per cent. 

17 

1934 . ... 

• 

a 

58 

20 

78 

25 

1935 . . ; . 

4 

• 

98 

61 

159 

38' " 

1930 . 

* 

* 

, 90- ’ 

39 

129 

30 

•a 

« 4 » * - < 




, * 

“ 








112 


It is tliouglii that the number of transfers is somewhat greater 

than this, as a proportion of the new beeholes recorded at the 

second visit to the plot in July or August are probably transfers 

from holes recorded as failed. The greatest number of transfers 

are recorded in September and November of the first year. In 

January and March the number of new beeholes is very small and 

no transfers of second rear larva have been recorded. 

• 

Experiments were carried out to observe the habits of larras 
when removed from the gallery and placed in the open at different 
periods of the year. It was found that lame put on the ground 
near teak trees did not show any positive tropism towards teak; 
some larras moved past tlxe tree, but the majority, if they were 
not taken by ants, buried themselves in the ground, where they 
succumbed. Up to November, larvae placed on trees rapidly 
found suitable places, such as old partly occluded holes and 
deep crevices, and covered themselves with a web within two 
hours, later forming a gallery in the wood. Older larvse, similarly 
experimented with in January, Starch and during their second 
larval year, were very sluggish and slow and were all pulled 
down by ants before they could cover themselves with a web. 
"Further research will he done during the current year. 

65 per cent, of the moths which have emerged from 1934 to 
1937 have been from transfers. 

(vi) Total larval population in plot. — From the plot records 
the total larval population, i.e., the survivors of the previous 
generation phis the current generation larvre, was worked ont 
for each visit paid to the plot from 1933 onwards. The highest 
population was found to be present in July — August each year. 
The highest percentage of failures from natural causes occurs 
between September and November and in March and April in 
each generation. Control measures should, therefore, be taken 
before September when the natural factors are not effective. 

(vii) Survival of larva: into 2nd year. — Available statistics from 
the plot records show that an average of 8‘6 per cent.' of the 
originally recorded larval population survives to pass into the 
second year, and from these, an average of 13’3 per cent, emerge 
as moths at the end of the year. 

. (van) Effect of aspect on bceJiole incidence. — The average 
number of beeholes per tree, was, as last year, slightly greater on 
the southern than on" the northern aspect. * - 

Variation of beehole incidence with sice of trees . — As in 
* previous years, the larger giitli classes were attacked to a- greater 



ex lent than the smaller ones; the following' table shows the dis- 
tribution of attack, and percentage of trees in each class which 
•were attacked : — 


Girth Class. 

■■■■ 

rr- 

2 '}'— 

2 " 1 " — 

y i'— 


1 1 

2' O'. 

2' 6". 

3' 0". 

3' O'. 

(1) 

D 

(3) 

(•1) 

(5) 

(6) 

No. of trees 

28 

82 

56 

36 

5 

Percentage of trees attacked 

18% 

25% 

G*% 

52% 

60% 

Incidence per treo 

0-25 

0-41 

0-62 

0-62 

10 


In the whole plot 94 trees o\it of 241 or 39 per cent, were 
attacked. 


(x) Effect of undergrowth on hccholr Incidence . — The expen- 
mental treatment mentioned in last year’s annual report, was carried 
on during the year, hut it is too early yet to analyse results. 

A thinning will be carried out in the plot during the coming 
year; trees will he felled at various times to see if living larv:c 
in the thinned stems vacate these for nearby standing trees and 
to see if moths emerge from trees felled before the nonnal feeding 
period is over. 

As Dr. Beeson points out, from the evidence available it is 
likely that a universal factor such as weather or a local factor 
such as female moth emergence, lias a greater- effect on annual 
incidence than locality factors such as girth of trees, aspect, under- 
growth, etc. , 

Cages — ’ 

' (i) Thogale . — A large number of Iarvsc were introduced 
into the Thogalo cage at each visit to the plot, hut nearly 
all were destroyed by ants and termites. > Efforts are being 
made this year to keep these out, as, apart front showing that; they 
can be capable controlling agents, they prevent .life history experi- 
ments being carried out in the controlled conditions which the 
caged trees are meant to supply. 

(ii) Zibinggi . — 126 larva? were introduced into the Zibingyi 
caged trees in August. No moths emerged, and only 15 survive 
to date to pass into their second year. A new cage was built at 

, Zibingyi around three teak trees, at the end of the year. 

(iii) May my o . — All the teak trees in the Maymyo cage, "being 
by now riddled with beeholes,' were removed, and new stumps wei'e 
planted in April 1937. 
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Moth emergence , 1937 — 

(i) Thogale . — The Field and Insectary Assistant, Forest Bangor 
Saw Hla Ogh, was at Thogale, South Toungoo division, through- 
out the moth emergence period in March 1937. The first record 
of emergence was on 9tli March, and the last 31st March; the 
assistant left on 2nd April, there still being 17 holes from which 
emergence was expected. These were inspected daily by a local 
subordinate and no further emergence was reported. 

Twelve female moths and seventeen males were taken, and in 
addition 2 female and 10 male pupal skins were found making a 
total of 41 moths known to have emerged, 34 per cent, being 
females. The area of plantations worked over was 200 acres, and 
it is probable that the actual moth emergence was considerably 
larger than this; moths emerging high up in the trees cannot be 
detected from the ground. 

The captured female moths were put into the cage, and, after 
mating, eggs were collected in tubes for experiments in Rangoon. 
One thousand tubes, each containing 20-50 eggs were collected, 
and sent, the morning after laying, to Rangoon. 

The egg period at Thogale was again tested and found to he 
14-16 days. 

Meteorological readings were again taken in the plantations, 
the highest recorded temperature being 98° F. on the 20th, 23rd- 
25th March, and the lowest being 57° F. on 9th March. The 
average maximum shade temperature was 95° F. and the minimum 
63° F. 

(ii) Zibingyi . — At Zibingyi, 1,800 feet above sea level, 22 miles 
from Maymyo, there is abundant teak of poor quality growing 
in the unclassed forests. In February it was evident from the 
emergence holes found, that there was going to he a considerable 
moth emergence, and this proved to be so. The following table 
shows the emergence record in detail: — 


FEMAW.a. 

MAI, KB. | 


Motlis 

collected. 

Pupal 

skins 

found. 

Total. 

Moths 

collected. 

R| 

■ 

Moths 
taken at 
night. 

Total. 

Total emer- 
gence. 

41 

t 18 

60 

30 

10 


100 

i 225 


Of this total 26 per cent, were females. It is probable that 
a number of emergences were missed, especially those up in the 
crowns of the trees. 
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The locality from which this very large moth emergence took 
place ivas an area of about 1 square mile containing scattered 
groups of natural teak 40-100 years old mostly on old cultivation 
and inside the village itself. From one small group of trees in 
the village 12 moths emerged, no fewer than 0 coming from the 
same tree. 

The emergence period lasted three weeks; the first moth 
emerged on 24th March, the peak of emergence was from 30lh 
March to 9th April, when an average of 3 female moths were 
taken per day. The greatest number of females to emerge in a 
single day was 5 on April 7th. The emergence period virtually 
ended on April 14th, though a single male emerged on April 20tli. 

Holes from which emergence was foreseen were covered with 
wicker baskets, and these were inspected daily. Females which 
emerged were put into a small wire-mesh cage in the bungalow. 
Males were usually attracted the same night and mating was 
achieved. The number of males attracted was in proportion to 
the number of unmated females in the cage; on April 3rd when 
there were 6 unmated females in the cage, 34 wild males were 
attracted between 8 P.st. and 3 A.st. Males usually came between 
11 r.sr. and 1 a.m.., and normally three or four arrived together. 
They were captured and put into the case containing the females, 
and if put directly below the female mating was achieved without 
difficulty. If merely introduced into tile cage and allowed to 
fly about on their own, they were very apt to hatter themselves 
to pieces without finding the female, the location of which appeared 
to necessitate the flying of males in narrowing circles, which they 
were unable to do in the cage. The same habits were observed in 
the large outdoor cages. 

The following night fertilised females were transferred to 
cylindrical wire-mesh cages about 1 foot high by six inches 
diameter, and laid eggs readily, thrusting the ovipositor through 
the mesh into tubes filled with crumpled paper held in readiness. 
i',800 tubes of eggs were collected, of which half were sent to 
Rangoon for laboratory experiments and half were used for local 
experiments; a summary of these is given in a later paragraph. 

The egg period at Zibingyi was 12-14 days, compared with 
14-16 days at. Thogale, 31 days in Rangoon and 20-22 days in 
Mayniyo. - * ' - 

~ • Meteorological records were kept ; a’ maximum and minimum 
thermometer was hung on a tree and shaded from the direct sun- 
1 light. The highest temperature recoi'd&d was 107° 3T. on April 
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5th and the lowest 61° F. on 13th and 17th April. The ayfcragfc 
maximum temperature between 30th March and 30th April was 
97-7° F. and the average minimum between the same dates was 
66-8° F. 

No explanation can be found for the unprecedented moth 
emergence at Zibingyi this year and the extremely local nature 
of its incidence. Though hundreds of trees were searched, less 
than 10 moths were found to have emerged outside the groups 
of trees in the village and its immediate surroundings, which 
yielded all the moths recorded in the table. Analysis which it 
is hoped to cany out in the coming year may give a clue to the 
reasons for this. 

Experiments with eggs and larva: in Rangoon and in Zibingyi. 
— "With the permission of the authorities of Bangoon University, 
Dr. F. J". Meggitt, oi the Department of Biology, again under- 
took to carry out experiments with the eggs and earl} 1 ' larval 
stages of ceramica, testing lethal condition. In the coulee of 
them he dealt with nearly 3,000 tubes of eggs collected in the 
field, and our thanks are due to him and to the Biology Depart- 
ment for this work, which entails constant supervision, and the 
results of which are complex. 

Both Dr. F. J. Meggitt, in Bangoon, and the writer (Mr. P. F. 
Gaxthwaite) in Zibingyi, carried out experiments with the early 
stages, exposing eggs and young larva? in conditions as nearly 
natural as possible, for varying lengths of time, in various situa- 
tions, direct sunlight, shade, compass points on trees, etc. The 
permutations and combinations of such experiments are manifold. 
The experiments were carried out after the close of the year and 
will be dealt with in a subsequent report; valuable information 
was obtained, which gave pointers to the direction of further 
research in this field which it is proposed to carry out during the 
1938 moth emergence period. 

Alternative hosts of Xyteutcs ccramicu. — Of great' interest is 
the follo^ving report from the Divisional Forest Officer, Insein 
(Mr. D. J. Atkinson) : — 

“ I mentioned that years ago I had once taken what I 
thought, but was then unable to prove, was a heehole larva 
in yemane {Ginclina a>rborea ) at Namtu. By a most curious 
coincidence I yesterday confirmed this doubtful record, by 
talcing 4 pupal skins, a specimen of removal by woodpecker, 
and a living pupa, ail ex-10 years old yemane {Gindina 
arbotea) in a 1927 plantation at Myaungtaga, South Hlaing 
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■ Toma reserve. I, send you the wood specimen, a good 
museum piece, and the 4 pupal skins herewith — the living 
pupa I have in situ, and hope the moth will emerge in a 
day or so. 

Note the early emergence — a day or so before 22nd February 
— you will see ill Beeson's Records a note of mine recording 
pupae in Insein in February, but not moths.” 

The fact that ceramica is able to complete its lifo history in 
Gmelina ctrborea and also the early emergence period in Insein 
are important observations. There is now evidence that the 
emergence period varies with latitude — it is later in the north 
than the south, though there is annual variation in eacli locality. 
It may be that the growing season ends earlier in the south and 
hence pupation is earlier, hut it is probably due to a variety of 
ecological factors, such as temperature, leaf-fall, cessation of flow 
of sap, etc. 

Day old ceramica larva* were introduced into Gmelina arboren 
in Maymyo and to date (June 1937) are flourishing in this host. 

(b) Analysis of Past Attacks. 

No analysis was done during the year. Data from previous 
analysis were re-examined with reference to special points, such 
as the effect of thinning history on annual incidence, correlation 
between the number of beeholes showing on the surface of a 
log and the total number in the log, correlation between annual 
incidence and moth emergence, and the comparison of the rela- 
tionship between failed beeholes and moths for light and heavily 
beeholed localities to estimate^ the period when natural checks 
fail in .the latter. 

It is proposed to carry out beebole analysis by hand in a 
number of localities in the coming year with a view to settling 
certain definite problems which were brought out by earlier 
analysis. 

‘ r (c) Natural Enemies. 

The 7 clmcumonid parasite of 'Xylcutcs ceramica has now been 
described. . and named Nemeritis tcctovcn J. F. Perk. -Two living 
cocoons were found in' beeholes at - Tliogale, Soxith Toungoo divi- 
sion, 'on 28th June, and were brought hack to Maymyo where a 
female emerged on 37th July. This specimen lived for 38 days 
in. the insectary but no male was obtained for it. .Another living 
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cocoon was found at Thogalc on 12tli August, hut no emergence 
took place. 

It was mentioned in a previous paragraph that natiual control 
is not effective to reduce the numbers in each generation before 
September. N enteritis parasitises ccramica in June and July, 
just at a time when additional checks are wanted. The introduc- 
tion and, if possible, colonisation of this parasite in large numbers 
would be of great benefit, and preliminary research into the 
insectary breeding of the parasite is to bo undertaken daring the 
coming year. The difficult problem is to obtain living parasites 
with which to start the first generation. 

That ants can he efficient controlling agents of the egg and 
larval stages of ceramica was observed on many occasions. Of 
20 larva* freed on trees for studying transfer habits, 14 were 
pulled down and killed by ants before they lmd entered the tree. 
In the Zibingyi cage, a mass of about 1,000 eggs laid rather 
openly on the bark of one of the trees were all removed by ants 
within four days; the work of the ants being observed. 

Termites too, in plantations, play their part as controlling 
agents; this year, particularly, in the Tliognle cage, although 
250 larva? were introduced into the trees, only 5 survived at 
the close of the year, due partly to ants and partly to termites, 
whose earth walls covered the trees and blocked up the becholcfi, 
tailing the inmates. In the observation plot it has been noted 
that trees which have been covered with termites’ walling in 
the previous rains, rarely get attacked by cmimica the follow- 
ing year, the smooth bark surface left after the earth has fallen 
away being unfavourable both for oviposit ion and for the young 
larvae. 

A survey of the species of ants and termites important in this 
respect will be made during the coming year. 

II. — Defoliators. 

!Nb field work was done on tho defoliators during most, of the 
yeaT, which was taken up by getting all the parasites bred out 
from JlajmUa tnacha'ralis and Ilyblcru pucra duriu 0 * tbe last five 
years expertly identified, and the results of the five years research 
written up. Most of the parasites were identified at Debra Dun, 
and a comparison of the lists of species bred out of Burma and 
Madras material showed that an interchange of living parasites 
between the two countries, with ft view to establishing introduced . 
species, would he likely to prove beneficial. 
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Mr. M. H. Dosai, Insectary Assistant, with a staff of two 
setters, was, therefore, transferred to Iuscin in March 1937 and 
a parasite breeding insectary was set up there, housed, through 
the kind offices of the Ycterinary Department, in a large laboratory 
room in the Veterinary Research Institute, to export Burma para* 
sites to a similar Insectary run by the Forest Research Institute 
at Ifilamhur, Madras, and to carry out mass breeding and libera- 
tion of parasites sent from there. A stock of Ccdria paradoxa, a 
Braconid parasite of Ilapalia machwralis which docs not occur in 
Burma was safely received from Nilambur, having been sent by 
ship in cold storage in the adult stage, and at the time of writing 
breeding is going on successfully and several colonies have been 
liberated. 

The work will continue throughout the year. 

III . — Other Pests of Teak. 

Phassus sp. ( Lcpidoptera , Ilcpialidai ). — Billets of yemutie 
(Chnclina axborea) containing mature larva? were collected in the 
jS T anhlaing Reserve, Sliwcbo, at the beginning of September, and 
11 male and 17 female moths emerged between the 24th September 
and the 19th October. In every case the trees attacked were 
associated with the creeper Buettncria pilosa from which attack 
had evidently originated. 

3STo mating- of the moths bred oul was achieved. The adults 
are very delicate, and in captivity they ’ died within two days, 
usually in a battered condition; some infertile eggs were laid. 

The study of this insect will be continued in the coming year. 

B. — Rests of Other Species of Economic Importance. 

Pi/inhado (Xylia dolahriformis) borers . — As indicated in last 
year’s report a preliminary survey of the distribution of the 
longicorn borers of pyinkado was carried out. and specimens were 
collected from Ataran, Insein, Zigon, Thaton, Byinmana, Thar- 
rawaddy and Myitkyina divisions. 

Ataran division was visited in May. and trees -were cut up 
and analysed to trace current- and former attack's in the Miolc 
and Dawebauk Reserves and in the unclassed forests in these 
localities. In the Miolc Reserve two trees of over, 3 feet* girth 
were analysed, and in each ■ tree three galleries of a large 
Cerambycid, afterwards identified -from . bred specimens as 
Pachydissns sp. were found. * In the Dawebauk unclassed forests 
three trees were analysed, and found to contain '•5, 4 and 8 galleries 



of Pachydissrts, eleven of these being of flic current year. Many 
large trees in the Tieserve were carefully examined, but no signs 
of current attack were seen. This corroborates the evidence of the 
Moulmein mills, which were also visited, that timber from 
unclassed forests is attacked to a greater extent than that from 
reserves in this Division. Pachydisstis attacks the large living 
tree over 2 feet 6 inches in girth and no galleries were found 
above 40 feet from the ground. The mature gallery is a large 
one, running radially for three or foxir inches and then axially 
for five or six inches, and galleries up to two inches in diameter 
were found. 

Billets containing living larvae were caged in Maymyo and 
so far three adults have emerged at the end of April 1937 imply* 
ing a life cycle of two years, as the larvie were well grown when 
the specimens were collected in May 1936. 

Plantation trees in AtaTan and Thaton were found to be 
attacked by the lamiid Aristobia approximator Th., which, how- 
ever, confines its attacks to trees under iO years old, and which 
therefore only damages tlie heart of the tree. 

Many specimens of Dialegcs vndvlatus Gahan, Gcresivvi 
leucostictictnn White and Noser his tibialis Pasc. were bred out 
of billets from Ataran and Myilkyiua. These are normally borers 
of felled or moribund trees, and the large number of emergences 
were probably due to breeding inside the cages. 

Pachydissus is capable of the greatest amount of damage, and 
it was presumably the galleries ol this species which caused the 
rejection of sleepers referred to in last year’s report; hut tlie pre- 
liminary survey in forests reputed to show greatest attack does not 
lead to the conclusion that damage is severe, nor did inspection 
of the mills reveal any serious loss in conversion due to insect 
attack. If millers realise that “ wormy ” railway sleepers 
will not be passed, it should he possible for them to eliminate 
attacked portions during conversion without any great loss. 

Galopepla leayana Latr. — The Gmelina arborea plantations at 
Namtu, Northern Shan States, have now been abandoned, and no 
further work wob done by this branch on the insect. The Divi- 
sional Forest Officer reports a moderate attack in a year charac- 
terised by heavy' rainfall. . ' 

Dyctus wild allied beetles.— The survey of the distribution, 
biology and importance in Burma of the hostrychid beetles* was 
continued. arid r is not yet complete. Minihea rugicollis Walk is 
the commonest species bred ont of material so far collected. 
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Ochrophara montana ( Pcntatomidip ), — The flowering of 
kyaihaung bamboo ( Bamhusa polymorplta) gregariously over large 
tracts of forest in tlie Pegu Yomas, led to an enormous population 
of this bug, which feeds on the seeds of the bamboo. Tt was 
so numerous, in some localities, particularly in Yamethin divi- 
sion, that the forest floor and lower undergrowth was covered with 
a mass of these insects over whole acres at a stretch. Most nume- 
rous in June they appeared to have died out. by the end of the rains. 

'Xyleutes persona Leg, — A number of ornament nl Cassia 
fisivla and Cassia renigera trees in Maymvo and Rangoon were 
found to he attached by this insect and records were hept. From 
one Cassia renigera tree in Rangoon 106 pupal cases were taken 
in March, implying a considerable recent moth emergence; but. 
fresh pupal skins have been found during most months of the 
year. Tliis is consistent with the variable length of larval life 
(18 months to 2\ years) recorded tor specimens in caged trees 
and with the fact of finding larva) of several distinctly different, 
sizes at the same time in the same tree. 

Tvng (. Aleurites fordii and Aleurites montana) seedlings in 
nurseries in the Slmn Slates were reported to suffer to a certain 
extent from attack by crickets (Brachgtrypes sp.) and by the 
weevil A sty elms lateralis F. Poison baits were recommended for 
dealing with the former. 

Cedrela toona in the Southern Shan States was reported to be so 
severely attacked by the toon shoot borer [IJypsi pyla robnsia) that 
126 acres of plantations bud to be written off. 


C. — GliXF.KAL IjfSKCT.VRY WoUK. 

179 cages were in use at the close of the year, mainly for the 
breeding of wood boring insects. 2,133 insects emerged and 1,495 
were set. . 1 

* l V 

Great progress was made by Mr. L. ,T. Yernall, during the 
writer’s absence on leave, in writing up * breeding cage records 
and in sending insects to' experts for identification. Most of the 
insects were sent, to Debra Dun where they were dealt with bv 

■ * s t * i; 

the Systematic Entomologist and by the' Forest Entomologist to 

whom our thanks are due for the work done ’in J[ liis connection. . 

1 • ’* - < * ; > , 

* The main groups dealt with were the parasites of ,ihe teak 

defoliators and the Ceraoibycidqe and Bostrychida \' ' 
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D. — Programme. 

Dr. 0. F. C. Beeson, Foresi Entomologist, Debra Dun, paid 
a visit, unfortunately curtailed, to Burma in February 1937, 
and outlined a programme of research, which was accepted at a 
conference presided over by the Chief Conservator of Forests, in 
Rangoon, before he left. 

CENTRAL PROVINCES. 

I. — Entomology. 

In Supkhar, Balghat, a sal defoliator Poictes {In gura) svbapi - 
calis Wlk. was noticed in epidemic form and specimens are to be 
sent to Dehra Dun for studying the life cycle of the pest. 

Samples of match boxes damaged by a powder-pest beetle were 
sent by the Laxmi Match Factory to the Divisional Forest Officer, 
Bilaspur, who forwarded them to the Forest Research Institute, 
Dehra Dun. The beetles responsible for the damage were identified 
as Lyctvs africanvs and ffcterobostrychvs ccguah’s. The Forest 
Entomologist advised the factory regarding remedial measures. 

The attack by the teak defoliators Hyblcca puera and Hapalia 
machceralis was very severe this year especially in Mandla, Yeotmal 
and Nagpur, which resulted in a very poor seedling. As the pre- 
valence of these pests appears to be increasing in the province, 
and as the indirect financial loss caused by them is estimated to 
he very considerable, the results of experiments at Nilambur, where 
some insects which live parasitically on the caterpillars of these 
defoliators are being introduced from Burma, are of interest to 
thiB province. If successful, similar experiments are to be started 
in a secluded and closely confined area of the provinces. 

II. — Zoology. 

A general increase in the number of does and hinds especially 
in sanctuaries is reported from most divisions and also in the 
amount of damage these animals do to forest seedlings by browsing. 

NORTH-WEST FRONTIER PROVINCE. 

Ittsect pests. 

On bine pine . — For some years past stray saplingB of blue pine 
have been dying ' near Naddi in the Lower Eagan range. The 
cause of. death has now been determined by the Forest Entomolo- 
gist as ‘a Weevil,’ Ilylobius ■ an gu sins, the larva of which attacks. 
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Hie stem at soil level and girdles it under the hark. The Forest 
Entomologist reports that this insect characteristically attacks 
plants which are bent at the base by snow pressure or soil creep, 
as well as those injured at the base by rolling boulders or fallen 
trees. There appears no danger of the attack reaching serious 
dimensions and stray casualties will have to be accepted as a 
matter of course. Attacked stems should he removed and the 
weevils destroyed. 

On cldr . — Grasshoppers did considerable damage to newly ger- 
minated chir seedlings on sown patches in the Uatrnssi regenera- 
tion area. The damage was partially checked by means of Paris 
green and lead arsenate. 

Considerable damage was caused over about 1,000 acres of chir 
forest (mostly guzara) in the Lower Siran range b}' a defoliating 
caterpillar which has yet to he identified. Such attacks are rare 
on chir, though the local people say the same area was affected 
about twenty years ago. 
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CHAPTER V. 

UTILIZATION AND ECONOMIC RESEARCH. 


ASSAM. 

I. — General Work oe Administration. 

Mr. S. M. Deb held charge of the post of Porest Utilisation 
Officer during the year under review. 

II. — Experimental Activities. 

(1) Wood technology . 

(а) Semul (Bombay malabaricum ). — There is a popular belief, 
based on the two distinct colours, vis., “ yellowish-brown ” and 
“ white ” in which the wood occurs, that there are two varieties 
of semvl in the Brahmaputra Talley. 

Results of the study of various specimens indicate that the 
yellowish-brown wood is generally derived from trees stunted, stow 
in growth and growing on such hill slopes and grass lands as are 
exposed to frequent and fierce fires, whereas trees growing in 
suitable places and of faster growth yield the white timber which 
is coarser-grained and softer. 

(б) Collection of authentic wood specimens for anatomical study 
at the Forest Research Institute, Dchra Dun . — Specimens of IS3 
species are wanted of which about one-third have been supplied 
and collection of the rest is in rapid progress. 

(2) Timber seasoning. 

Our activities to improve the quality of indigenous timber by 
checking degrade that develops in unseasoned wood. and thus to 
increase the demands,- by remedying, as far as practicable, the 
general complaint of users in regard to the scarcity of seasoned 
stuff, have aroused the interest of tipibgr .'dealers who, pxcopt those 
of little capital, have erected seasoning sheds. It appears that it 
• will be some lime before the doctrines of clean timber yards and 
. depots and of ’the stacking of materials for air seasoning are rightly 
served. 
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(.1) Timber tenting. 

Many consumers seem to possess some empirical knowledge about 
the differences in strength and durability of our sal from various 
localities, which influence variation in prices. It was therefore 
thought essential to support a proposal for the strength and 
durability tests of sal to be earned out by the Forest [Research 
Institute, and a resolution to this effect was passed at the Utilisa- 
tion Conference held at Dehra Dun in March 1937. 

(4) Wood preservation. 

[Necessity for a suitable preservative for inferior woods and 
bamboos is being realised, and Ascu would have been highly appre- 
ciated had it been made locally available at priccB compatible with 
the purchasing capacity of the prospective users of treated 
materials. 

A comprelxensive statement giving the information required 
under paragraph 32 of the Raman Committee Report was pre- 
pared and submitted for transmission to the Railway Board. Forty- 
five merchantable timber species were dealt with. 

(5) Woodworking. 

(i) The following species wore supplied to the Gramophone 
Company of Dum-Dum, Calcutta, for cabinet-making lests: — 

Toon ( Gcdrela. toon a). 

Paroli ( Stercospermum chclonoidcs ). 

Gvnseroi ( Cinnavwmttm glandulif erupt.). 

Gendhclipoma (Dyso.rylvm hamillonii). 

Sam (Arlooarpus chaplashcb). 

Ping ( Cynometra polyandra). 

Kvrta ( Palaqvium poUyanthwn). 

Mahi-thekcra ( Garallia iniegcrrvmd). 

Including twelve of last year, the, quantify t of samples sent 
comes to .twenty species. The following ' is . ah extract from the 
report from the, Cabinet ’.Factory , Superintendent*, of the Com- 
pany:— . : . 

' " . . . we have now selected two specie^ of timber 

from the samples' sent to us which we anticipate, will* fife 'suitable 
for small -‘.Gajunoph one - cabin cts , bonsvm and Uiachupijo/ 1 ,* 



126 


(ii) Shuttles. — No report lias yet "been received on the samples 
of ajliar ( Lagerstrcemia flos-regincc) and bonsum. (Phoebe goal- 
parensis) sent last year to Bombay. A local cottage industrialist 
is using the latter wood with success for the manufacture of shuttles 
for hand looms. 

(ii i) Bobbins. — Samples of sam ( Artooarpus chaplasha), haldv 
( Adina cordifolia), rhohan (Duabanga sonneraiioidcs ), bola (il/ or vs 
Imvigata) ajhar (Lagerstrcemia flos-regince) and bonsum (Phoebe 
goalparensis) were sent to a firm in Calcutta for test. No report 
is yet to hand. 

(iv) Umbrella handles. — Of five samples of timber supplied to ■ 
the Bharat Industries Corporation, Howrnli, the following three 
were found satisfactory: — 

Bonsum (Phoebe goalparensis). 

Titachapa (Michclia chaonpaca ). 

Gogra (Schima wallichii). 

(v) Tool handles. — A log of ping (Cynometra polyandra) lias 
been sent to the Indian Turpentine and Bosin Company’s Factory 
at Clutterbuchganj, Bareilly, for tests for industrial purposes. 

(vi) Seating accommodation for the Assam Legislative Chamber. 
— Amari (Amoora wallichii) for legs lias been successfully used by 
the supplying firm, the Hon Bosco Industrial School of Shillong, 
and birch wood (B etui a alnoidcs) for other parts of seats and deslcs. 

(vii) “ Chesses ** for the use of Sappers and Miners units . — 
The Superintendent, Gun Carriage Factory, Jubbulpore, was 
supplied, on payment, through a contractor, with his requirement 
for a small quantity of bonsum ( Phoebe goalparensis) passed by 
the Utilisation Branch, 


(6) Match, wood. 

Samples of eleven species consisting of those mentioned in the 
last year’s report and of Jlymenodietyon arcclsum and Polyalthia 
simiamm were sent for investigation to the Assam Match Company’s 
Factory at Dliubri, which has not yet been able to carry out the 
test owing to a labour strike. 

(7) Woods for pacJcing cosfs.* 

A firm of Newcastle, Australia, wauled a light 1 Vhite odourless 
timber that will not taint butter and will staMvuf'td nailing 
for butter boxes., Bhelu ( Tetrameles ’nudifiorai) wa| Suggested to 
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them who were also put in touch with the Surma Talley Saw Mills 
with necessary instructions to the latter for the supply of a 
sample consignment, which is reported to have been despatched 
very recently. 

Samples of the following woods were sent to the Tenesta 
Factory, Komarhati, with a view to investigating the possibility 
of manufacturing tea chest battens: — 

/ Ilollong (Diptcrocarpus macrocarpvs). 

* Simvl (, Bomhax malaharicum). 

Bhchi ( Tetramelcs nvdifiora). 

Ilollong battens are used for the same purpose by the Assam 
Railways and Trading Company’s Yenecr Mills at Margherita with 
success, and the fact was intimated to the Manager of the Venesta 
Factory, But it is interesting to note the influence of tradition, 
As 1ms been made clear in a letter from him which is reproduced 
below: — 

tf IVe are in receipt of your letter of the 16th instant, together 
with the sample tea chest battens for which we thank you. 

Since we took up this matter with you we have been given to 
understand by our London office that it is feared our tea chest 
customers having for so long been accustomed to the use of a 
white pine batten, would look with disfavour and perhaps sus- 
picion on any other kind of wood that did not have the same white 
appearance. 

The samples you have submitted to us fall considerably below 
this standard so we are afraid they will not suit our purpose, parti- 
cularly the hollong which is quite red. 

■ We shall be glad to hear whether you are able to supply any 
other kind of timbers more in line with our existing pine batten, 
a sample of which we have already sent you.” 


(8) Plywood and veneers. 

A list showing the varieties of timber suitable either for com- 
mercial while plywood or, decorative veneer wood with approximate 
cost per ton at Calcutta, was prepared and submitted to the Forest 
Economist, Behrn Bun*! -Eleven species were suggested for white 
plywood for. FoxeJ^tontainevs and utility work and for cores for 
laminated stock, and .seven for -decorative plywood and ornamental 
veneers, laminated panels^- furniture, etc. , . 
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(9) Paper pulp. 

(a) Bamboo. 

A preliminary enquiry shows that more than twenty-five varie- 
ties of bamboo occur in the Province in large quantities, of which 
there are only four species that are at present important from the 
point of view of pulp industry. They are arranged helow in 
descending order of merit ns regards the extent of occurrence, 
annual yield and accessibility : — 

/l lull or tarai (ilclocantia ham hit so id cs) . 

P coh a or rako ( Dcndrocalmmts liamiltonii). 

Khimg (Dcndrocalamus longispathus). 

Mirtevga {Jiambusa tul <la). 

The current demand for these materials for the manufacture 
of paper pulp docs not represent even one hundredth part of the 
output. 


(b) Grass. 

Some species of grass growing in abundance have been found 
suitable for pulp-making in the laboratory test at Dchra Dun. 
They are awaiting industrial investigation. 

(c'| IVood. 

For mechanical pulp, cheap wood of little value for oilier utility 
purposes, may be advantageously tried. Probable timbers found 
in commercial quantities are: — 

Bombay malnhiu hum (of inferior quality). 

Gvtcliiia arborca (of inferior quality). 

Kydia calycina . 

Macaranga spp. 

Sterculia spp. 

T ctrameles nvdifiora. 

It is gratifying to mention here that appropriate resolutions 
were passed at the Utilisation Conference held in March 1937, 
at Delira Dun, to the effect that the Paper Pulp Section of the 
Forest Research -Institute would carry out investigations necessary 
(or the development of the paper pulp industry, with a view to 
improving the utilisation of ihese raw-materials. 
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(10) Minor forest produce. 

Soli ( Curcuma anpustifolin ). — Botanical specimens tv ere sup- 
plied io flie Forest Beseaudi Institute, Dehra Dun, for identifica- 
tion of tlie species yielding flour (iihtr) from roots. 

Chaulmvgra • ( Ifydnocarpits hirzii ). — Further orders were 

received from the Acting Chief, Direeeno Dos Services De Agri- 
culture, Colonia De Mogambique, for supplying fresh seeds for test. 

Ph off dime ( 2'rcnia poh'toria ). — In continuation of what was 
stated last year a second sample consisting of uncrushed fibrous 
bark was supplied to the Assam Oil Company and the following 
extract from, the report on the test of the same, received from the 
Manager, may he of interest : — 

u Our Field Chemist writes as follows: — 

In the laboratory Trcma polHoria gave good results in the mnd 
treatment. It proved difficult, however, to prepare it in the 
form most useful for the work it was intended for, i.e., in fibres 
1" long. This difficulty has not yet been overcome aud wc should 
welcome any suggestions yon may wish to make in this connection. 
We should be glad to learn the approximate cost of the prepared, 
uncrushed bark.” 

Pishuchbav (Enpatorium odor alum ). — Flower and stem speci- 
mens were sent to Dehra Dun for essential oil test and the. Bio- 
chemist writes as follows: — 

” The flowers and stems of Evpatorivvi odoratvm arrived here 
in very dried condition and gave on distillation, only traces of 
the essential oil. It appears that the oil has been lost during 
transit and drying. I shall be obliged if yon will kindly send, 
when available, freshly plucked flowers only (3-5 mds.), and 
slightly air dried before despatch, to prevent their decomposition 
during transit.” 

Bakhal hih (Derr is species ). — Samples of Derris root were sent 
for valuation to two firms in England and Messrs. Cooper 
McDongall & Hoberison, Ltd., of Berkhamsted, report as under :-r- 

“ We thank you for your letter of the 30th April, and for the 
samples of Dorris root which you forwarded to us. 

We find on analysis that the sample is very low' in ether extract 
and of little commercial- value, although it contains a good pro- 
portion of rotenone in comparison with the ether extract’. * 

Good grades of commercial Derris may contain; up to 2b per 
cent, of extract and 10 per cent. rOtenone, and in view.' of the 'fact 
that the sample you forwarded contained Jess than 5 per’ cent’ ” 
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extract it would not be a commercial proposition for 11 s to consider 
tlxe importation of this material.” 

Since receipt of this report, doubt has arisen as to the identity 
of our Derr is and the Botanical Officer has been requested to 
examine further. 

Bakhal bill (. Millettia pachycarpa). — Samples of root were sent 
to Delira Dun with request for preliminary test and the following 
report from the Forest Economist is interesting : — 

“ The sample of roots of Millettia pachycarpa sent along with 
your above quoted letter has been analysed by the Bio-chemist 
with the following results: — 



Per cent. 


Moisture in air dry roots .... 

11*9 


Cryslallino substance .... 

0-75 1 

other 

Resinous substance ..... 

1-69 i 

solubles. 

Total other extract 

2-44 



The crystalline substance (melting point 163°-164°) has 
been identified as rotenone, the active insecticidal principle 
of Dcrris. The above result is interesting and at the same time 
important, as it adds one more species of plant, of Indian origin, 
to the list of only a few species of plants in the world, which 
contains this important insecticidal principle. 

The rotenone content of plants varies with the locality and 
age of the plant. This has been noticed in the case of Dcrris 
clhptica growing in Assam, It is, therefore, desirable that roots 
of Millettia pachycarpa growing in different localities in Assam and 
collected from plants of different age (below 18 months, i'8-24 
months and above 24 months) should be examined for their rotenone 
content, and I should be tlianlrful if you would arrange to send 
me the above mentioned samples for further examination by the 
Bio-chemist. About 5 lbs. each of completely air-dried roots will 
be sufficient »* 

Leaves for wreath* making. — Specimens of leaveB from the fol- 
lowing species were supplied to the British Legion Poppy Factory, 
Surrey:— 

Mesua ferrea . 

Miclielia champaca. 

Micheliof phelocarpa. 

Pachylarncuc phelocarpa. 

Ficus spp. 
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l’lie Works Manager of the firm lias kindly agreed lo freal thorn 
and lo send a report in clue course. 

Gandhi (ffomalomcna rube seen*). — In continuation of what was 
stated lost year the following extract from a letter from ilie Depart- 
ment of Pharmacology, School of Tropical Medicine, Calcutta, will 
be of interest: — 

“ An essential oil 1ms been isolated from Tlonuilovtcna rvbrsccns 
roots and it is being worked up. The amount of the oil obtained 
from the roots, however, is rather small and we shall be greatly 
obliged if you could send about 20 seers more of the roots to com- 
plete the investigation.” 

Twenty seers of roots were supplied before the close of the year. 

Ahoi ( Viicx pcduncvlaris). — In continuation of last year’s 
statement, llie report from the School of Tropical Medicine, 
Calcutta, is quoted below: — 

“ Viicx pcduncularis was analysed and did not show the presence 
of any active principle. Small traces of an alkaloid were found; 
the quantity, however, was so small that further investigations 
were not possible. It has also been tried clinically at our school 
but not found to bo useful in Malaria. If, however, you could 
send us about 20 seers of quite young leaves, dried in shade, wc 
shall be glad to investigate it further.” 

Twenty seers of young leaves were in process of collection at 
the end of the year. 

Sia nahor ( Kayca assamica ). — Twenty seers of entire fruits of 
sia nahor were sent to the Forest Economist, Debra Dun for pre- 
liminary examination hy the Bio-chemist. 

Lchilt (. BciUclnnicdia roxhvrghiana). — Forty lbs. of bark were 
sent to Debra Dun for analysis by the Bio-chemist. The hill tribes 
of fcho North-East Frontier tracts attribute to this bark properties 
for healing chest and lung troubles. 

India rubber ( Ficus elastica). — Mixed with Para rubber it 
makes a good article of commerce. In the process of sheet-making 
it appears to be more expensive than other varieties of rubber in 
the market. It has successfully stood the manufacturing trials 
made hy the Premier Rubber Works, Did., at their factory at 
Narikeldanga, Calcutta. 

Gutta pcrcha (Palaquiitm poly anllnnn), — Fifteen seers of latex 
were collected by tapping some trees and samples distributed to 
several prospective dealers. In . this' connection, a letter .from 
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Messrs. India Rubber Gfutta Percba and Telegraph. Works Oo., 
Lid., Calcutta, is quoted below: — 

“ Thank you for the parcel containing 2 lbs. of raw gutta- 
percha. I propose forwarding this sample to our works in England, 
but should be obliged if you would please advise what quantities 
are available and the approximate price delivered Calcutta. 

We notice that this gutta-percha has already undergone some 
primary cleansing process, and as our supplies from West Africa 
are of a much rougher and dirtier type the prices of the two 
types would be appreciated, as in the cleansing and pressing process 
all dirt can be eliminated without extra cost.” 

They have been supplied with the information asked for, except 
that no definite statement has been made in regard to prices of 
which we have little knowledge at the moment. They have been 
requested to quote what they could offer. From subsequent corre- 
spondence it is understood that the Manager has sent the sample 
to their London Office for valuation. 

An explanation as to the ** cleansing process ” mentioned in 
the above quoted letter may be of interest. No attempt was made 
to clean the stuff. The latex when collected fresh was in thin 
liquid condition free from superficial dirt, and after some days 
the watery portion became normally separated leaving a very soft 
plastic residue to settle at the bottom of tbe container. It is 
from this residue that the sample was sent. 

III. — Commercial Activities. 

(1) Timber Trade. 

(a) Supply of Timber to Railways. 

(1) Sleepers — 

Nahor ( Mesua f erred) . — A complaint has of late been received 
in regard to the scarcity of good quality sleepers of nahor J which 
has long satisfied tbe requirement of tlie Dibru-Sadiya Railway. r 
This question is under investigation. 

(2) Timbers other than sleepers — 

Purchasers ’ Agency. — Twenty-five tons of sissoo ( DaTbergia 
sissoo) in logs, and about four hundred tons of converted material 
mostly from bonsum ( Phoebe goalparensis ), amari ( Amoora 
walUchii) and titachapa ( Michelia champaca) were supplied to 
the Assam Bengal Railway, and about fifty tons of mixed woods 
to the Tezpux Balipara Railway. 
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(6) General. 

Internal consumption , — Use of' -woods including: plywood lea 
chests by ilu*. two local veneer mills is steadily increasing. 

i "EsrpoH . — There wits no lack of animation in the export trade 
as well. — Export amounted to about thirty thousand Ions of woods 
consisting mainly of; — 

Sal (Sliorca robusta). 

Sam ( Ariocarpus chaplasha). 

Ajhar (Lagersfrocmia flos-regina:). 

A man (Amoora xcalHchii). 

Bonsxnn (Phoebe goalparensis). 

Gur jan ( Diptorocarpus pilosus.) 

Titarhapa ( Michelia chain paca). 

Gogra (, Schiina waUiohii). 

Simvl ( Bomhax malaharicuin). 

Bhelu ( Tetraracles muliflora). 


(2) Trade in minor forest products. 

Bamboos . — Consumption by the Indian Paper Pulp Company 
has not increased but the demand from the adjacent districts of 
Bengal for domestic use, indicates slight improvement. The 
umbrella handle industry seems to have recovered from the set- 
back caused by the general trade depression. 

Grass . — Because of the extensive use of corrugated iron sheets, 
the demand for thatching grass has decreased especially in Upper 
Assam. In the Surma Valley and Lower Assam there is still a 
good market for it. 

Lac . — The growers are not getting the true value for their crop 
owing to the intervention of middlemen in the trade. 

Cane . — The market was steady. 

Rubber ( Ficus claslica ). — A mahal was created for the whole 
of the Province and farmed to the rroinier Rubber Works, Ltd., 
for 3 years for a monopoly fee of Rs. 700 in addition to an 
ad valorem duty of I2£ per cent, to bo paid on the materials 
collected. * * 

Pipul (Piper Ion gum ). — The market had a steadier tone. 

Honey . — Price changes moved to higher levels. 
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Bee's toax. — Market was active with prices indicating tendencies 
to move in buyers' favour. 

IJcrbal drugs. — There was an animated market for mklachita 
(Plumbago rosea), but the supply was very poor. A new addition 
was Polypodium fern which is used by an apothecary o£ Manipur 
State for a proprietory preparation. 

Chavhmtgra seeds (Hydnocarpus kurzii). — 1ST either the produc- 
tion nor the price was up to expectations. 

Agar ( Aquilaria agallocha). — There was a very strong market. 
There are many grades in which this luxury wood appears before 
the users. Prices for the top qualities reached the pre-slump 
peak levels, viz. : — 

Quality X. — Us. 500 to Rs. GOO per maund. 

Quality II. — Rs. 300 to Rs. 400 per maund. 

Quality III. — Rs. 100 to Rs. 250 per maund. 

“ Dhum ” is a general term for all the inferior qualities 
which also have a different classification. Dhum, sold for Rs. 20 
to Rs. 80 per maund. 

Agar oil sold for Re. 1-4 to Rs. 2 per tola (approximately 
2/5 oz.). 

Elephants . — 444 animals were captured, of which 1 died and 
14 were shot in stockades, 131 released, 6 given to the capturers 
on payment of royalty and 292 sold. Average price received was 
Rs. 573 per head, which was not at all unsatisfactory in view of 
the increasing motor traffic and inflated supply of elephants. 

Lime stone. — Owing to the growing competition from cement 
the use of lime is decreasing with deterrent effect on the develop- 
ment of business in lime stone. 

Rhinoceros skins, horns and hoofs. — Pour horns, weighing 322 
tolas, were sold for Rs. 3,205, or Rs. 9-15-3 per tola, or Rs. 398 
per lb. Ten hoofs weighing 43 oz. fetched Rs. 25-2, or Rs. 9-5 
per lb., and one skin weighing two maunds Rs. 300 or As. 14 per lb. 

Ivory. — Twelve maunds, twenty-three seers and twelve chittacks 
of found and confiscated elephant tusks were sold by auction for 
Rs. 5,368 or Rs. 10-10-6 per seer. 

(3) Railway and steamer freight . 

Elephants.- — As a result of further discussion with the Traffic 
Manager (Commercial), Assam Bengal Railway, the rates for full 
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grown elephants has been reduced from 13 annas a mile to 
8 annas a mile with effect from December, 19*30, in hooking over 
the Assam Bengal, Eastern Bengal and Gooch Bella r State Bail- 
ways, which is really a substantial concession. Had it not been 
partly for this concession and its predecessor mentioned in last 
year's report, and partly to improved financial conditions, it would 
have been difficult to obtain such prices for elephants as were rea- 
lized during the year. 

Agar ( Aqvilaria agallocha). — Station to station rates for a gar- 
wood including dhinn ", which are 33 per cent, less than the 
usual, were introduced by the Assam Bengal Itailway. This con- 
cession has afforded a great stimulus to the trade of agar in 
general and “ dftum ” in particular, with the consequential keener 
demand for agar vmJiah. 

These reductions of freight have not only benefitted the trade 
in agarwood and elephants but also the Railways by increasing the 
traffic. There are many other commodities which, with sym- 
pathetic consideration from the transporting agencies, will be of 
immense sendee ami good for them ns well as for the producers, 
distributors and consumers. 

A list was prepared showing the weight per cubic foot of dry 
and raw wood of various species of commercial timbers of Assam 
and submitted to the Traffic "Manager (Rates, Development and 
Publicity), Eastern Bengal Railway. 


(4) Publicity and Propaganda. 

(i) For tlie encouragement of a wider use of limbers only little 
known, a consignment of gogra ( Schima wallichii) scantlings was 
sent through a merchant firm to Bikrampur, which is a very 
big consuming centre for timbers and sold at low prices which 
were tempting to the buyers. 

(ii) With a view to extending their use, attention of wood- 
workers in general and furniture-makers in particular was, wher- 
ever possible, directed to the actual use of amari (Ainoora irallichii), 
haldtf (Adina spp.), bollock. (T erminalia myriocarpa), bogarpoma 
(Chukrasia tabularh), poma ( Ccdrcla spp.) and sam (A rtocarpus 
chaplasha) in accessible places. 

(iff) Arrangements were made with the Officer-in-charge, Com- 
. mercial Museum' and Publicity Department, Corporation of 
Calcutta, for exhibiting samples of our forest products in the Com- 



mercial Museum and for giving proper publicity to tbem. To 
start with the following samples were supplied: — - 

(1) A small bullock cart made of ivory. 

(2) Some crude Indian rubber. 

(3) Eight kinds of ayarwood, including dhum. 

(iv) Mention was made in the last year’s report, of the im- 
provement effected in regard to the market for sal logs at Sapota- 
gram, the biggest sale depot in tlie Province. Tbe next important 
depot is Kukurmara, where there was a glutted market for the 
last two years, because of the lack of transporting facilities arising 
from a shoal formed at the confluence of the Knlsi Biver with 
the Brahmaputra. 

The course of the Kulsi Biver was examined from Kukurmara 
to the Brahmaputra Biver. The purchasers as well as tlio boat- 
men were advised as to the means of tiding over occasional back- 
flows with the help of sails when wind would blow favourably, so 
as to enable them to extract logs cheaply. They had also been 
given an assurance of safety before they could be pursuaded to 
launch upon a risky undertaking. These efforts more than ful- 
filled expectations. 

(v) A formula for curing, cleansing and preserving the enamel 
of elephant tusks was adopted. It not only served these purposes 
well but also prevented loss in weight to a large extent as lias 
been noticed in the case of freshly extracted tusks. The high 
average price of Es. 10-10-G per seer of ivory obtained in the last 
sale against Bs. 9-8-6 in the previous one, is attributable to the 
improvement in quality resulting from the treatment accorded to 
the material and also to the wide publicity of the sale. 


(5) Miscellaneous, 

1. J)e parlmental sleeker supply . — ■'With the object of helping 
the Assamese contractors of slender capital, who are in danger 
of , being squeezed out of business, a triennial contract for the 
supply of 50,000 metre gauge sal sleepers per year was secured 
from tbe Eastern Group of Sleeper Control. At the very outset 
they showed great earnestness which took no time to decline 
owing to lack of the requisite funds. Kecessarv ‘advice in the 
matter of even finance was not denied. In short the Department 
left no stone unturned to help them and its efforts were highly 
appreciated in the press (vide the Biweekly Assamiya, dated the 



31st March 1900). Bui ultimately they failed to fulfil expecta- 
tions; only 0,570 sleepers were supplied liy them, ami the Balance 
was made up front other sources, 

2. Supply of samples. — Requests for specimens were complied 
with, and samples intended for commercial and industrial investi- 
gation liberally distributed. 

3. Utilisation conference. — The writer of the report took part 
in the Utilisation Conference bold at Delira Dun, March I7th-20lh, 
1037. 

A. Commercial timbers. — A list showing the commercial timbers 
of Assam was prepared, as a preliminary to a Hand-Book of 
Forest Products of Assam. 

0. Enquiries. — Various enquiries won answered on timber, 
bamboos, cane, lac, aganeond, Indian rubber, resin, honey, bee’s 
wax, fish-poisons and drugs. 

0. Liaison. — The usual liaison was maintained with the pro- 
vincial Silviculturist and Botanical Officer; Specialists at the 
Forest Research Institute. Dehrn Dun ; Director of Commercial 
Intelligence and Statistics, Calcutta; Director, School of Tropical 
Medicine, Calcutta ; the Officer-in-ebavge, Commercial Museum and 
Publicity Department, Corporation of Calcutta; and the Cabinet 
Factory Superintendent, the Gramophone Company, Limited, 
Dum Bum. Acknowledgments are due for help from all these 
sources. 

7. Forest Products Museum. — Samples of raw materials of forest 
origin and also of products manufactured therefrom are being 
collected for display with a view to encouraging the public to buy 
indigenous products. In short, the Museum will serve the purpose 
of not only a show-room, but will also pave the way for marketing. 

8. Aims and Achievements. — Tt appears that some sections of 
the public are not acquainted with the aims and objects of the 
Utilization office. 

The primary object is to develop the utilization of all the 
natural resources of our forests, to stabilize prices throughout the 
province, and to place an increasing supply of marketable products 
withiu the reach of the public. 

BENGAL. 

UTILIZATION. 

I. — Gexkraj, Wouk or Aumixistkattox. 

The post of Forest Utilisation Officer, Bengal, was held bv 
Mr. W. 13, Hodge, .ILC.F., from 1st April 1930 to' 24th October 
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1936, and by Mr. C. T. Trigg, D.C.F., from 25th October 1936 
to 31st March 1937. The number of days spent, on tour by each 
were : — 

Mr. Hodge, D.C.F., 62 days. 

Mr. Trigg, D.C.F., 29 days. 

The headquarters of the Forest Utilisation Officer, Bengal, 
were moved from Darjeeling to Calcutta in June 1936. The office 
of the Forest Utilisation Officer, Bengal, was closed in Darjeeling 
on 20th May 1936 and Teopened on 25th May 1936 at Alipore, 
Survey Building. 

During the year under report the Forest Utilisation Officer, 
Bengal, was still understaffed, with no funds available for expan- 
sion and advertisement. With one temporary cleric and no money, 
research and enquiry were limited, ns the office was fully occupied 
in dealing with outside enquiries and tenders, and had to malce 
shift with the means at its disposal. 

II. — CoMMEncur. and Experijcgntai. Activities. 

Unfortunately there has been a falling off in supplies of 
miscellaneous timbers other than sal ( Shorca robusta), and gurjan 
(Diptcrocarpus ivrbivatvs), Divisional Forest Officers being un- 
willing, and in most cases \inable, to suppty, especially at current 
market rates. 

In many cases it was not realised early enough that the timbers 
we were trying to market were not available in sufficient quan- 
tities to make marketing an economic proposition. 

We have definitely had to avoid canvassing for orders for 
timbers in the log, other than sal ( Shorca robusia), gurjan 
( Dipterocarpus turbinaivs), sundri ( Ilcritiera spp.) and civil 
(Swintonia floribimda). 

Sissoo ( Dalbergia sissoo) is in fair quantities but we cannot 
guarantee the logs, and the Divisional Forest Officer, Buxa divi- 
sion, slates that the best way to sell would he sawn, and that he 
is not prepared to offer in the log. 

Sissoo ( Dalbergia sissoo) has not been ennmeraied. In fact for 
none of the timbers other than sal ( Shorca robvsta) and sundri 
( Heritiera spp.) have we accurate outturn figures. But even 
without enumeration it can be safely said that our stocks of any 
one good qualify timber, with the exception of sal ( Shorca -robvsta ) 
in the north and gurjan ( Dipterocarpus turbinaivs )• in the south, 
are very limited. 
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Timber? are being sent far test fo the Forest Research Institute, 
Dchra Dun, but pood reports are handicapped by lack of supplies. 
The public do not realize our unfortunate situation and from 
enquiries it appears that they have yen’ erroneous idea of the stocks 
in our forests. That we have had to refuse orders has been a great 
disappointment and very discouraging, and tends to gel the De- 
partment a had name. 

Tests made at the Forest Research Institute, Dchra Dun, are 
frequently of immediate value, but they are of much more value 
in our efforts to predict the future, and so guide us in our planta- 
tion work. 

(1) Wood technology. 

A key for the identification of 31 Bengal timbers is being 
prepared, at Forest Research Institute, Delira Dun. Divisions are, 
sending specimens. 


(2) Timber seasoning. 

(i) Cedrcla toona . — 10 tons of forest grown toon ( Cedrcla toona) 
were sent to Debra Dun for kiln-seasoning tests for comparison 
with road-side toon. No report has vet been received. 

(ii) Tcsminnlia iomentosa . — 2 logs of laurel ( Tcrminalia iomcn- 
tosa) were kept stored in water for experimental seasoning pur- 
poses for a year in Buxn division. After the year, one was found 
so badly split that it was useless for sawing. The other was per- 
fectly sound and was sawn up into planks and scantlings the 
behaviour of which is being watched. Splitting of the first log 
may he duo to internal cracks caused when it was felled, though 
these were not apparent* at the time. 


(3) Timber testing. 


(i) No report on the logs of the following species sent to Dchra 
Dun, Forest Research Institute, during the year 1934-35 for test 
on project VIII was received: — 


Cnstanopsis hystrix 
Tcrminalia tomentosa . 
Anihaccphahts cadamba 
Artocarpns cMaptasha . 
Gindina, arboica . 
T/Jfjcrstratnia flots-rcgxna'. 
Michclia champaca . ' 
Dipterocarpus turbinalvs 


Darjeeling. 

Ivurseong. 

Do. 

Chittagong Hill Tracts. 
Ditto, 

Ditto, 

Ditto, 

Ditto, 


(ii) Grcteia tilm jolurand Gracia resit to . — Samples of the above 
species were sent to the Forest Research Institute, Debra Dun, in 



HO 

1934-35 for comparative tests from Kurseong. No report lias yet 
been received. 

(iii) Gmclina arborea, 4 logs. 

Artocarpvs chaplasha, 4 logs. 

Dipterocarpus spp., 4 logs. 

MicheUa champaca, 4 logs. 

Reports on the above logs sent from Chittagong Hill Tracts 
division to the Forest Research Institute, Debra Dun, for general 
quality tests in 1934-35 have not been received. 

(iv) Tectona gran dig . — The following reports were received 
from Delira Dun on the teak ( Tectona grandis) sent from Chitta- 
gong Hill Tracts and Kurseong divisions. 

Both these consignments liave now been completely tested and 
a table of strength results giving also the strength of Burma and 
Malabar teak is attached (not included in this report). All values 
for air-dry tests have been reduced to a uniform moisture content 
of 12 per cent, for easy and accurate comparison. 

Two of the teak trees from Kurseong division were suspected 
of fungus attack from the appearance of hlack and brown stain. 
Doubtful specimens were sent to the Wood Technologist for micro- 
scopic examination who reported that they were heavily attacked 
by fungus. But as their strength figures did not show any 
deterioration and compared well with those for other trees they 
have been included in the averages. Broad dark streaks were 
found in all trees of this consignment. It may be interesting to 
investigate if it is a characteristic of teak grown in Kurseong 
division. 

Kurseong teak is on an average slightly lighter than Chitta- 
gong Hill Tracis teak being 38 lbs. per cu. ft. while the latter is 
40 lbs. and although it was suspected of fungus attack, was slightly 
superior in strong! li to the latter. The difference between them 
was however very small. They aTe therefore combined together 
under the name of Bengal teak. 

Bengal teali, — The specific gravity of Bengal teak (average of 
Kurseong and Chittagong teak) iB ’50, i.e ., about 9 per cent, lower 
than Burma and Malabar teak. Its average weight at 12 per cent, 
moisture content is 39 lbs. per cubic foot. ’ It is about 10 per cent, 
lower in modulus of elasticity and modulus of rupture and nbout 
20 per cent, lower in elastic limit, compression' and hardness. 
But it withstands a considerably _ higher Max. 'drop 'in ‘Impact 
bending. It lias also a slight advantage;’ over Burrfi’a and- Malabar 
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teak in having a somewhat lower shrinkage. making it more enilnhle 
for furniture. 

Bengal leak offered no conversion difficulties except slight 
gumming of saw-t petit nod knife edges, as in the case of all teaks. 
It machines well, turns well and can he brought to a fine smooth 
surface by hand without any difficulty. If takes a good spirit 
polish . 

fv) Ailanthut t jraitdit \ — A specimen log of this sppoies was 
sent to the Forest Research Institute, T)ehra Bun, in 1934-35, 
from Bnxn division, for tests under project I. No report has yet 
hoen received. 

(vi) Fhrmtonia forihvnda . — A veneer test report on Ririntonia 
fiorihtinda was received from the Forest Research Institute, Bohra 
Bun, as follows: — 

There was every indication that Sinntonia flnribuvda would 
make Tip into a useful second class plywood hut it would have to 
ho processed immediately after foiling to avoid damage by insect 
and fungus. 

The timber might he suitable for the match industry provided 
factories could get supplies free from insect and fungus attack. 

Weight of the wood at 12 per cent, moisture content 38 lbs. 
per cubic fool. 

(vii) Carnpn mnhtcccrJtis, Aviccnrtia officinalis. — 2 logs of bran- 
(Aviccnnia officinalis) and 6 logs of pitssur ( Cnrnpn trwJvcccnsis) 
have been despatched to the Forest Economist, Forest Research 
Institute, Behra Bun, for testing their working qualities and for 
the manufacture of plywood panels from the Sundarbnns division. 

(vtii) Crpptomcrio jnponica — BvcJtlandia populvca . — The fol- 
lowing reports were received from the Forest Research Institute, 
Behra Bun, on tho above limbers: — 

tr Trade and other names: — Bengal — pi pH, Assam — dinydah. 

Habit and distribution : — A large tree with a straight cylin- 
drical stem. Found in the Eastern Himalayas in Barjeeling and 
Tiurseong divisions and in the Khasia Hills of Assam. 

Characteristics: — Light reddish brown, lustrous having parti- 
cularly pleasing effect when peeled, inclined to he interlocked hut 
not sufficient to interfere with its conversion into veneers by the 
rotary method. 1 

The consignment under review appeared to be fast grown. It 
had very little, sapwood and there was evidence of the fact that 
this species is subject to attack by pinhole horcre. , A sweet odour 

' K - 



was noticed while the timber was green, but this faded out during 
the drying process. 

Supplies: — Supplies appear to be limited, records showing 
that conjointly the Darjeeling and Kalimpong divisions can supply 
only about 130 tons per year. This figure would not qualify the 
establishing of a factory for conversion of pipli alone. It could, 
however, be used in conjunction with other timbers for the manu- 
facture of plywood. 

Boiling and peeling : —This species offers little or no difficulty 
during the peeling process and subsequent manufacturing stages. 
In fact it is a pleasure to convert and fabricate, very sound con- 
tinuous tight veneers being obtainable without resorting to pre- 
vious boiling treatment or special machine technique. 

Strength (Static bending) : — Average maximum load 85 lbs. 

Glue adhesion: — Average 205 lbs. per square inch. 

Summary . 

Bucklandia populnca is a very suitable timber for manufacture 
of a second grade utility plywood and is worthy of further con- 
sideration. Due, however, to the possibility of attack of pinhole 
borers this species should be converted and dried very soon after 
felling. 

Pipli plywood can be filled, painted, varnished or polished to a 
finish suitable for interior fitments, ceilings shop and office 
fittings, partitions and many other kinds of work. 

As stated above the drawback would appear to be the obtaining 
of supplies in commercial quantities as a result of which’ it would 
be necessary to use pipli in conjunction with some other suitable 
species.” 

Cryptomeria japonica . — Test Nos. 139 and 142. — “ Due to its 
exceptionally rapid growth (average 3 rings to the inch) it was 
found impossible to produce veneers of Cryptomeria japonica from 
Bengal under any circumstances. 

Grown in Japan, Cryptomeria japonica lends itself to being 
made up into a reasonably good second grade plywood. Unless 
the Bengal variety can be considerably slowed down in its growth 
it cannot be recommended for manufacture into plywood.” 

(ix) Michelia champaca . — The following report was received on 
the champ ( Michelia champaca ) planks supplied from Buxa 
division to Ishapur Rifle Factory during the year: — 

“ The results of the trials of the three chests with fittings have 
shown that whereas the timber champ is suitable for the repair of 
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clients R. A. at bottoms and cm!?, it is unsuitable for ilia repair of 
chesfa S. A. at lids anti aides, owing io the tendency of splits and 
wreaks appearing at screw holes, and it is unsuitable for ihc 
manufacture of fittings fo chests owing to its being too brittle and 
easily broken. 

It has therefore been decided not to proceed further with the 
use of this timber.” 

(x) Cedrcla febrifuga , Blumc — Cc&rcla toom, Boxb. — Two 
pieces of hill toon ( Cedrcln febrifuge, Blumc) and two pieces of 
plains toon (Ccdrela. toona, Boxb) were supplied to the Ishnporo 
Rifle Factory from Kalimpong division for making machine gun 
chests. The plains toon was found suitable for their requirements. 

(xi) Sal (SJiorca robvsia ) — Blade siris ( Alhizsia odoratissima) 
Bishop wood ( Bischofia javanica ). — The following reports were 

received from the Hoi-tli- Western Bailway during the year under 
report: — 

“ About 6,000 B, ft. of cornice mouldings were cut from sal, 
black siris and bishop wood and were supplied to them during the 
year 1934-35. After seasoning for about six months, the timbers 
were machined and 6tored in their machined timber shed. Only 
about one-third of the quantity mentioned was eventually found 
to be useable, owing io the timbers having twisted and warped. 
They report that tho black siris was found unsuitable for railway 
coach work.” J 

(xii) Lagcrstrccmia flos-rcginar . — The following report was 
received from the Forest Economist, Forest Research Institute, 
Rehra Run, through tho Divisional Forest Officer, Silvicultural 
division, on Lagcrstrwmia flos-reyiim from Chittagong and 
Lagcrslraamia hypolcuca from tho Andamans: — 

“ From the tests carried out there seems io be no difference of 
any practical importance between Logcrst.TccTTiio hypolcvcti from the 
Andamans and Lagcrstrccma flos-rcgincc from Chittagong. The 
former is, however, slightly weaker in compression and hardness. 
Both, of them have been grouped together under the name of 
“ jarul ” in the official list of trade names.” 

(xiii) Swintonia floribnnda (civil.) — Sterciilin alota (goroh). 

Two logs of chit and goroh were supplied to the Western India 
Match Co., Calcutta, from Chittagong Hill Tracis division, for 
testing their suitability for - match manufacture or’ any other pur- 
pose. The following report was received from the firm:— 

** The result. of our trial with chit and goroh for match wood 
has not turned out satisfactory. 

k 2 
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Givit can be peeled for splints but is rather bard veneer, surface 
uneven. The quantity supplied was too small for complete test, 
but from wbat lias been seen in the peeling process, we are not in 
favour of using this species. 

Gorolt is entirely unsuitable on account of its hardness. It 
cannot be peeled. 

Both the species are heavy and therefore hardly suitable for 
case-boards.” 

(xiv) Aviccnnia officinalis (boon ). — Ten tons of been logs were 
supplied to tbe Gramophone Company, Dum Bum, for experiment 
in making gramophone boxes, but it was found unsuitable for the 
purpose. 

(4) Wood 'preservation. 

(i) Acrocarpvs fraainifolius . — The following report on the 
durability tests of 200 treated sleepers of Acrocarpvs fra&inifolins 
was received from tbe Chief Engineer, Eastern Bengal Railway, 
Calcutta : — 


Mileage whoro laid. 

Number 

laid. 

Date when laid. 

Report on the behaviour of 
sleepers. 

296/6 to 296/6 on tlio main 
lino between Bargee and 
Knctraa. 

200 

19th September 
1035. • 

66 Nos. — Good. 

134 Nos. — Hair cracks. 

9 Nos. — Slight cracks. ' 

1 No. — Big cracks. 


Tbe cracks are all longitudinal to tbe sleepers and appear to be 
originating from spike boles in some cases. 


(5) Minor ’forest prodvets, 

(i) Gvrjnn oil . — Tapping of gvrjan oil depart men tally as an 
experimental measure was continued in tbe Chittagong division. 
Bifferent methods have been adopted and it is observed that tbe 
flow of oil is scanty during tbe period from June to October. It 
is also observed that the hot. weather is the only time suitable for 
tapping. The average outturns of oil for tbe year "by different 
methods are shown below: — 

(1) By local method — 5 seers 4i tolas per tree. 

(2) "With lip method — 7 seers 15 tolas per tree. 

(3) Local methods by local tappers — 4 seers 4-} tolas per tree. 

(ii) Gur fan oil . — A sample tin of gurjan oil was supplied to tbe 
Birector of Industries, Bengal, from, the Chittagong division in 








145 

1938-34 for test as to its suitability for paint manufacture but no 
report bus yet been received. 

(iii) Bark of BctuXa, — The following results were obtained from 
the sample bark of Bctula species after examination at tbc Forest 
Research Institute, Dobra Dun: — 

Moisture JC-8 Per cent. 

Essential oil ..... 0*03 lt 

The oil was light greenish yellow in colour aud strongly 
smelled of winter-green oil. That it contained methvlsalicylate 
was proved by isolating salicylic acid H. P, 154 — 55° C. But the 
oil content appears to be too low for profitable extraction of the oil. 

(j v) The following were supplied to the Principal, Government 
School of Dyeing ami Printing, (Jawnporo: — 

Bark of llulia cordifoiia . . . KaJimpong. 

Bark of Ohthrasia iabularis . . Kurseong. 

Bark of Ccnops roxburgJdana , , Sundnrbans. 

(v) Specimens of the following were sent to the Biochemist, 
Forest Research Institute, Debra Dun, from Ealimpong 
division : — 

Dnlbcrgia stipulace a . . Bark and roots 10 lbs. of each. 

Etiiada scan d cits . . > Seeds and roots 10 lbe. of each. 

Millcttia poehycarj/a . . ) Twigs atid roots 10 lb*., of each. 

(vi) Grass. — 11 different specimens of grasses were sent to the 
Forest Research Institute, Delira Dun, from the Dacca-Mymen- 
singh division. Ten species were identified as: — 

(1) Ehusine indica, 

(2) Elcusine aigyptiaca, Desf. 

(3) Eragrostis inter rupla, Beauv. 

(4) Eragrostis tcnclla R. & S. 

(o) Panicum flavidum, Retz. 

(6) Eetaria glattca , Beauv. 

(7) Digiiaria longifora, Pers. 

(8) Eragrostis amdbilis, W. A. 

(9) Eragrostis stcnophylla, Hochst. 

(10) Paspalum serolncuXatuvi, Lin. 

The eleventh specimen could hoi he identified for want of flowers. 

(6), Paper pulp . 

(i) Arrangements were inode’ to supply, one ton of gengica 
{Exccecaria agallocha) from Sundnrbans division. 
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(ii) One ton of malata ( Macaranga denticulata) timber -without 
bark was sent to Forest Research Institute, Debra Dun, from 
Lataguri for mechanical pulp experiments. 

(iii) Mitenga (Bambusa tulda) 5 Ions. 

Dolu (Teinostaohyum dullooa ) 5 tons. 

Kaliseri ( Oxytenan thera auriculaia ) 2 tons. 

The above bamboos were sent to the Forest Research Institute, 
Dehra Dun, during the year 1935-36, from Chittagong Hill Tracts 
division, for further test of paper pulp, but no report has yet been 
received. 


(7) Tans. 

The Superintendent, Bengal Tanning Institute, informed us 
that the five maunds of goran ( Ceriops roxburghiana ) bark sent 
from the Sundarbans division were distributed to different tanners 
through the Indian Government Trade Commissioner at Hamburg, 
but none of the tanners was interested. 


(8) Wood working. 

(i) Swinionia fioribunda — Sterculia alata. — Sample logs of the 
above species from Chittagong Hill Tracts division were supplied 
to Messrs. Mansfield and Sons, Calcutta. They are interested in 
Swintonia fioribunda only and hope to be able to introduce it on 
the market but the price f.o.r. Calcutta is against it. 

(ii) The following samples of timbers were supplied from 
Ralimpong division : — 

(a) Birch ( Betula spp.) to A. C. Mohamed, Esqr,, Calcutta. 

(b) Birch ( Betula spp.) and hill malata (Mallotus nepalcnsis) 

timbers to Messrs. Bharat Industries, Howrah. 

(c) Lampati ( Duabanga sonneratioides ) planks to Messrs. 

Mansfield & Sons, Calcutta. 

(d) Hill and plains malagiri ( Cinnamomwm cecidodaphne) to 

the Manager, Army and Navy Stores, Calcutta. - 

(e) Sundri {Heriticra spp.) to the Calcutta Port Commis- 

sioners, for the road way on the Howrah Bridge. 

(iii) No report on the specimens of sal ( Shorea robustd) 
sleepers sent to Ceylon and the Sudan has yet been received. 



147 


(9) Miscellaneous . 

(i) Pneumatic equipment for bullock carts . — A cart equipped 

with Dunlop pneumatic tyres -was tried in flic Dacca -My men singh 

division for Iho extraction of poles. The Divisional Forest Officer 

reported that it was unsuitable owing to the nature of the country. 

© *■ 

(ii) The usual liaison was maintained with Divisional Forest 
Officers, the Timber Advisory Officer to the Hail way Board, the 
Timber Adviser to the High Commissioner, India House, London, 
and the Forest Kescareh Institute, Dehra Dun, 

(iii) We have continued our efforts to get freight rates reduced. 

Box and match woods were given all round reductions from 
Buxa division. Siris (Albizzia proccra) and tidal ( Sicrculia 
vittosa ) were included in the special rates, and toon (Ccdrela toona) 
■was included after the close of the year. 

Eeduction in the fire-wood rates on tho Dncca-Mymensingh 
division was also secured, and negotiations were continued beyond 
the close of the year. 

Bailways and Steamship Companies are generally unwilling to 
consider reductions in freight unless vre can offer considerably in- 
creased business, and this is not alwaj‘s possiblo owing to limited 
supplies. 


BIHAR. 


I. — General wobk op administration. 

The Forest Research Officer, who was also the Working Plan 
Officer, held charge of the Utilisation Branch. During the year 
tinder review he lost tho assistance of the Utilization Ranger who 
was sent to Kolhan division for over six mouths, and consequently 
worked under handicap. 


II. — Commercial and Experimental activities. 

Grading rules jot Timber . — These rules, compiled Iasi year 
upon the Empire rules for sawn timber, have now been revised to 
include Burma teak grading rules for squares, Burma rules for 
logs, specifications for railway sleepers, and rules for poles based 
on those drawn up at Dehra Dun for electrical purposes. They 
thus cover the whole field of timber extraction and sale. Delay 
has occurred in printing, but they are now to be produced in 
pocket book form. . 
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Railway freights . — Last yeaT substantial freight concessions 
were obtained for poles extracted from long leads under thinnings 
schemes in Porahat and Kolhan divisions. This year Bimliar con- 
cessions have been granted to stations of Chaibassa division. 
Representations have also been made for reductions in charcoal 
freight to Calcutta, and there is reason to believe that these will 
be successful. The aim is to place all thinning material as poles 
or charcoal upon the Calcutta or colliery markets from leads of 
15-20 miles from the nearest railway stations, or even more in the 
case of charcoal, leaving firewood to be extracted from the nearer 
distances. 

Publicity and propaganda . — It was with regret that we 
expressed inability this year to take part in the Industrial Exhibi- 
tion held in Ranchi, owing to the absence of the Utilisation 
Ranger on whose shoulders falls the task of organising the exhibits. 
At the Divisional Forest Officer’s request, twenty 2 1 sample planks 
of commoner Bihar timbers were sent to the Santal Parganas’ 
Agricultural Exhibition. Upon each plank was posted a descrip- 
tion of its uses, weight and working qualities. Photographs of the 
Bihar Ascu white-ant attack experiment were also included. 

Towards the close of the year, the Editor of Industry , Calcutta, 
requested an article on Bihar timber for the special July issue 
which he was devoting to the Wood Industry. This was done. 
The useful summary on “ Seasoning of Timber ” from the Burma 
Hand Book was also sent in, illustrated by the Forest Research 
Institute poster. With the Forest Research Institute’s own 
valuable extensive contributions, the issue forms a very useful 
summary of much information hitherto only found scattered in 
many books, and our Utilisation ledger files will receive much 
additional information. 

Posters . — The criticism levelled at the Institute last year for 
sending to the Patna Exhibition original Utilisation posters, 
which unfortunately got spoiled by rain, instead of reproducing 
them by the hundred, for posting up in all Range Offices and 
timber depots, has borne abundant fruit. Four extremely useful 
posters on “ Seasoning of timber ”, “ Tool handles ”, “ Treated 
wood ” and “ Strengths of Indian timbers ” have been produced, 
and these have been converted in this Province into linen backed 
wall pictures, for distribution to all Divisional Forest Officers, and 
Range Officers, P. W. D. Engineers, Engineering Colleges, 
District Engineers, District Officers and selected private firms. 
District Magistrates, and Engineers arc being requested either., to 
display them in their offices in prominent places or to send them 
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to some one iu their jurisdictions, who may find uses lor them. Tu 
this way it is hoped to disseminate widely throughout the Province, 
knowledge on the proper treatment o£ timber which the Institute 
has discovered lor us. Only in ways such as this, aud by increas- 
ing propaganda, can the lull benefits of the Institute become 
'widely known and brought into universal practice. The Patna 
Exhibition last year, followed this year hj the Lucknow Exhibi- 
tion, hue brought the Institute into direct contact with wood asms. 
As long as the Institute through local utilisation officers supports 
such exhibitions, one need never tear that they will lose contact 
with the needs o£ the people. 

Enamelled signboards advertising . — Bilim loroat products were 
exhibited iu the following East Indian Kailway stations: — 

Howrah, Burdwan. Kaueegimge and .Iheriu. 

Summary of Results. 

In pursuance of the utilisation policy, the Utilisation Officer 
surveyed markets and established contact between the forest pur- 
chasers and markets with the following results: — 

liv.tar Jail . — In the previous year a consignment of sal sleepers 
and scantlings passed through the Utilisation branch to the Uuxar 
Jail. The consignment was found unsatisfactory and much of it 
was rejected by the Jail. Ahsence of precise grading rules was 
responsible. This unfortunate experience gave the necessary 
stimulus for collecting aud editing more efficient rules which will 
be . used henceforward whenever necessity arises. In the year 
under review, another consignment was bought by the Jail, The 
consignment was passed according to the new rules und the Jail 
expressed satisfaction. 

Tatas market . — The Utilisation Officer visited the different in- 
dustrial firms in Tatnnagar. The visit to the Tata Iron and Steel 
firm enabled him to make a survey of its timber requirements. 
The firm regularly buys-teak, bonsuin , chump, pudauk, sal, a little 
bija aud semul. Bonsuin and champ aro used in large quantities 
for making patterns. Teak, pndauk, and- bija are used for furni- 
ture. 1 Sal is used as railway sleepers and as shoving boards. 

- Semul is used for centering oven arches. 

Tealk and padauk cannot be replaced altogether by any furni-. 
lure wood of BihaT, as the size of squares wanted is not found in 
sufficient quantity, Sal supplies are obtained from this province. 
The annual requirement of semul is 100 tons, the whole of which 
order was secured. - A trial order was also placed for, a wagon loud 
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each of chilbil ( Holoptelca integri folia ) and gumhar from the 
Palamau division, to be used for pattern making. These two woods 
have qualities similar to that of bonsum and champ ; they are 
light, even grained, easily workable, and less responsive to seasonal 
swellage and shrinkage. If in practice these woods are found 
suitable, sustained supplies can be arranged from Palamau division 
to satisfy the requirements of this firm. 

Grouped around Tatas, several subsidiary industries dependant 
on them for iron and steel have sprung up. The Indian Wire 
Products, Ltd., consume large quantities of salai for making small 
kegs, and these have hitherto been obtained from Zamindari 
forests of Palamau. With the inevitable decrease in sxtpplies from 
these sources, Government forests will be called upon to make up 
the deficiency. The Indian Cable Company uses 200 tons of 
Andaman dhup annually for Cable drums. Semul, chatni 
( Alstonia scholaris ) and Albizzia stipulata could be used as substi- 
tutes, but supplies are inadequate. Salai from Palamau has been, 
tried but is too heavy. 

The Agrico Company buys geon ( Exccecaria agallocha) from 
Bengal. Semul could be used as a substitute for this wood also. 

Boxwoods . — Several enquiries for boxwoods were also received 
from Calcutta. It is evident that as India becomes more indue- ' 
trialised, the demand for boxwoods is bound to increase. Without 
wishing to encroach too much on the Calcutta market, the natural 
outlet for Bengal, Assam, Burma and Andaman supplies, we 
should at least attempt to satisfy the needs of our own Province. 
Kolhan division is favourably situated for supplying in this respect 
and the Samta Yalley in Saranda. 

Planing and planking woods. — These woods include gumhar , 
chilbil, bhurkund ( Hymenodictyon excelsum ), ltadam and champ. 
One market has already been indicated at Tatas. Other enquiries 
from Calcutta show that there is considerable scope for gumhar for 
light furniture. One man wanted 4,000 tons annually in order to 
make cheap sandals for export to Japan to compete with those 
imported now from China. I reluctantly recommended bonsum 
from Assam as we could not supply. Plantations could usefully 
be made in Kolhan and Palamau for supplying the demand. 

Teak . — This wood is always in demand for furniture and 
constructional work and it is advisable to create plantations to 
supply part of it. Palamau is favourably situated for supplying 
the Gangetic Plain and the "United Provinces where apparently 
teak is cut back by frost. Saranda and Porahat might add their 
quotas. 
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Plantation aim . — A modest aim would be to supply 1,000 tons 
each annually, of boxwoods, planking woods and teak. Beckoning 
one ton sawn to be equivalent to 1-1 trees of 6' girth, and fifty 
trees to the acre — 30 acres of plantation of each eln«s might be 
created each year. 

Hardwoods . — Attempts were made to introduce awn, haram 
(Ad inn cord i folia), bija, and siris from Singhbhum into the 
Bareilly market, but the freight proved prohibitive except in the 
ease of Icararn for which a market might he found. 

An order for l ion of asan planks of 6" — 11" and 11" and over 
was received. Despite our best endeavours enough planks could 
not be collected to specification. The trees though big enough, 
over 7 ; girth in the marking lists, were hollow or forked, legacies 
from former heavy fellings, so that few planks wider than IF 
could be obtained. Delny occurred in signing the lease and con- 
version by the contractor did not take place until February, though 
permission for advance fellings was given. Degrade in seasoning 
in consequence set in, resulting in. excessive splitting especially in 
the thicker planks of over 1" thickness. 

The open gable end of the seasoning shed was a contributing 
factor as the hot winds of March and April beat down upon the 
stacks below. In future, felling must take place in the rains, 
and conversion then or early cold weather, if success is to be 
expected. 

A plywood merchant of Calcutta enquired for a saiuple of wood 
named pepro ”, It was identified as Gardenia latifolia , which 
was not available in the size wonted. Chilbil as a substitute was 
suggested. The onquiry resulted in an order for chilbil to the 
Divisional Forest Officer, Palamau division. 

Another firm from Calcutta enquired for rr pepro A sample 
of Miiragyna parvtfolia was sent as a substitute. No reply has 
been received. 

Messrs. Mullik' & Co., of Patna, at their request, were supplied 
with a piece of siris square for the manufacture of gunstocks. 
Besults arc awaited. 

Brushhacls . — Samples of the following species were sent to 
Messrs. Tlie Brushwar© Ltd., Cawnporc, for testing for manufac- 
ture of brushbacks: — 

1. Ebony (Diospyros mclanoxylon), 

2. Satin wood ( Cliloroxylon sicictcnia). 

•3. Sissoo (Dalbcryia latifolia). 
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4. Bhurkund ( Iiymenodictyon excelsum). 

5. Chilbil ( Eoloptelea integrifolia), 

6. Siris (Albizzia procera). 

7. Grumliar ( Gmclina arborea). 

8. Kaka ( Bridelia rclusa). 

Ebony, satinwood and sissoo were pronounced to be suitable for 
high class (toilet) brushes; bliurkund and chilbil suitable for tit 
brushes, and the others for miscellaneous brushes. Sample brushes 
have been added to our Economic Collection. Although Indian 
manufacturers pay a good price, their consumption appears to be 
small. 

Enumerations of hardwood species made in Saranda and Kollian 
the previous year has enabled us to work out a scheme for supplying 
these annually and a contractor has been offered a three year lease 
monopoly. Asan finds a ready market, so also does bija. Karani 
and Mitrayyna, mango and jamun are not so well known, but by 
concentrating sales through one man it is hoped to get the sales of 
these and lesser important species worked up. 


Uses of lesser known timber. 

Palamau division. — Messrs. F. N". Gooptu & Co.'s report on 
timber sent to them in September 1935 was received during this 
year. These were tested for suitability for the manufacture of 
pen-holders and pencils. The report is as below : — 


Chilbil ■) 
Salai 3 


are porous and coarse grained and not suitable. 


Bhurkund . — Bather suitable for pen-holderB and very cheap 
quality pencils but not as good as the two following. 
Wrightia tomentosa. ) V ery close grained, moderately 

Holarrhena antidysenterica. j soft and work up to a fine 
smooth surface and as such are most suitable for pen-holders. 
For pencils they are hard and the white colour is a draw- 
back for use in superior qualities. They can, however, be 
used for cheap qualities with a good result. 


Foreign Market , — An attempt was made to create a market for 
Singhbhum asan (Indian laurel) and Palamau satinwood in 
England, and for satinwood in Japan. There was no immediate 
demand in the English market, whereas Japan placed their order 
with Madras. 

Tool handles . — Our efforts to secure a contractor for making tool 
handles of dhaura , kusum, dhaman, kendu, asan and sidha have 
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advanced a stagi* nearer to miceess. -A man of Ranchi, well versed 
in mpaJiftirieal engineering, is getting keen and promises to set- up 
a plant nest cold weallici\ All the information which could be 
collected has boon placed at his disposal. The recent pamphlet 
written on yon {Anogehtus acuminata) by the Burma Utilisation 
Officer is proving of great assistance, and the Forest Research 
Institute have also been very helpful. Emphasis is laid on the 
necessity for efficient seasoning prior to fashioning. 

Palawan division . — A report was received from the Chief 
Mechanical Engineer. Bengal Kagpnr Railway Workshop at 
Kharagpur, about the suitability of various timbers of which tool 
handles wore sent for testing. It is given below: — 


Name of species. 

No. of 
handles 
tested. 

Remarks. 

Kvsum (Sdilcichtra trijvgn). 



Sledge hammer shafts 

2 

Put in service on 14th October 1035. 
Ono still in service in September 1930. 
Found satisfactory. 

Hand hammer shafts > 

2 

Ditto. 

File handles .... 

DKnman (Qttmti IxHatfnlin). 

! 3 

Suitable for shop use but requires to ho 
a little smnllor and fitted with 
ferrules. 

Sledge hammer shafts . 

O 

M 

Put in service on I4lh October 1036 
still in service in Soptembor J036 
nnd found satisfactory. 

Hand hammer shafts . 

2 

Ditto. 

File handies .... 

o 

A* 

Same remarks ns under himrn. ■ 

Dhaura (Anogcissn* Intifolia). 



Sledge hammer shafts . 

2 

No good. 

Hand hammer shafts . . . 

<* 

P 

Better thnn.our present issuo; should 
bo given a. further test. 

File handles .... 

A 

*# 

Kamo remark ns under hwum. 

fihnntl {CH&roxylon smtknin). 



Sledge hammer shafts 

2 

One tried in smithing work and broke 
in 2 hours lime and the other is stUJ 
in service good. 

Hand hammer shafts . 

» 

2 

One tried in levelling tube endF and 
broke in half an, hour time and the 
other tried is caulking from 23rd 
January 1036 to 26th February 193G. 

File handle .... 

2 

Good. ' * 

4 

r 

Quito suitable for riiop use but must he 
fitted with ferrules. 


Size of sledge hammer Ehafts » - . 3 ft.xi* inchx]£ inch. , 

Size of hand hammer shafts ... • . . 1 ft. C'xli'in. xl in. 

F3o handles j . ‘ * . ■ % . 5 inches long. 
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The report on dhaura and bharvl is rather surprising and may- 
be due to timber not being seasoned properly. An enquiry was 
made if there were any knots in the shafts supplied and it was 
reported there were no knots in any of the shafts. Later it was 
reported that the kusum sledge hammer shafts were still in service 
in December 1936. 

Pieces of following timbers were sent to Dehra Dun for making 
up as tool handles for museum specimens: — 

(a) Kcndit ( Diospyros mclanoxylon ). 

(h) Sidha ( Lagerstrasmia parviflora). 

(c) Dhaura (Anogcissvs latifolia). 

(d) Kusum ( Schlcichera trijuga). 

(e) Asan ( Tcrminalia tomcntosa). 

(f) Dhaman ( Gretoia tilim folia). 

Poles. — Owing to the high price of copper wire this year, the 
Telegraph Department contracts were upset, and the Darbhanga- 
Laheriasarai scheme for using Ascu pressure treated sal poles fell 
through. The Keonjhar State scheme appears also to ,-have fallen 
through for the same reason. 

The price of steel which has risen 50 per cent, in last sis 
months has stimulated the demand for Ascu electrical transmission 
and service lighting wooden poles. Several enquiries have been 
made. Had treated stocks been available the whole of the Dar- 
bhanga order for 350 poles could have been secured. A part of 
the Panchi extension order has also been lost for the same reason 
though there are prospects of securing the remainder of it. Orders 
towards the close of the year were placed for collecting 600 poles 
for keeping in stock against anticipated orders. 


(1) Wood technology. 

mi. 

(2) Timber seasoning. 

With the object of demonstrating the method of air seasoning, 
a seasoning shed has been constructed for Its. 600 at Chliipadohar 
in Palamau division where forest purchasers can season planks and 
boards at a nominal charge. 
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, (3) Timber testing. 

Kil. 

(4) V>'ood preservation, 

Messrs. Callender’s Ami preservative plant was transferred 
frotn Kodarma to Ohippadohar, in anticipation of securing the 
Telegraph order. Jt has lately been sent to Singhbhum for eler- 
irieal pole treatment. 

(5) Minor Forest Produce. 

Match woods . — Although enquiries were received, negative 
replies bad to be given ns our soft wood resources were inadequate. 

Paper pulp . — Pain man bamboo forests are being partly utilized 
for paper pulp. A paper mill is reported to be in erection at 
Debri-on-Sone. This will lead to more utilization of the bamboo 
of Palamau division. 


(6) Paper pvlp. 
Ml. 


(7) Tans , 

m. 


(3) Grasses. 

An enquiry was received from England for supplying samples 
of grass mats. Samples of sabai mats have since been sent and if 
. approved good business should result. 

Fodder grass . — ■’With the object of ascertaining the distribution 
and quality of fodder grasses, a large number of grass specimens 
have been collected and identified. Those growing extensively will 
bo tested for food value and portability. 

(0) Ray. 

> Palamau division . — The export of hay from the division has 
'developed considerably of Tecent years, through the enterprise of 
the lessee.* Andropogon con! or tvs is exported as tlie standard hay. 
The spear is removed by knocking it off ns each handful is cut. 
° Five **' grass (not identified) makes the host quality hay. A 
coarse grass with thick stalk growing along the ndla banks makes 
another good hay. Standard, hay was sent to the Agricultural 
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Chemist at Sabour for analysis the result of which is given 


below : — 

Local composition. 
Percentage on dry matter. 

7- 66 Moisture % (in air dry sample). 
1*42 Nitrogen %. 

2*0 Etlior extract %. 

8- 9 Crude protein %. 

22*9 Crude fibre %, 

51-6 Nitrogen free extracts includ- 
ing carbohydrates. 

34-63 Ash %. 


Digestible constituents. 
Percentage on. dry matter. 

0-98 Ether extract %. 

4-43 Protein %. 

12-61 Fibre %. 

30-45 Nitrogen free extracts includ- 
ing carbohydrates, 

35-2 Starch equivalent per 100 lbs. 


Chemical analysis shows that the grass has good value for stock. 
Samples of various other grasses were also sent for analysis and a 
small quality of each to Debra Dun for identification hut no reports 
have been received so far. 


(10) Wood working. 
Nil. 


(11) Miscellaneous. 

Floating . — For some lime past, the Forest Department has been 
endeavouring to develop the foaling of forest produce down the 
larger rivers of Bihar. Unfortunately most of them are in- 
terrupted in thoir courses by fields of rocks forming dangerous 
rapids, which render them un-navigable. The cost of improving 
the floating facilities by blasting out such rocks has till recently 
been considered prohibitive. The north Koel, for example, which 
drains Palamau division running northwards into the Sone, and 
later into the Ganges near Patna, is very favourably situated for 
development, but an original estimate of two lakhs, coming at the 
time of the world depression was an effective bar to progress. 

Experiments this year have shown that the full width of the 
river need not bo cleared. A channel 20' wide and three quarters 
of a mile long has been driven at Kechki through the lowest of 
several fields of rocks in this river, at a cost of only Bs. 530, and 
it is now expected that the whole river can be made floatable for 
less than Bs. 10,000. A trial snake-like raft of bamboo bundles 
tied nose to tail recently successfully negotiated^ the newly pre- 
pared channel. 

"With the completion of the project the people of Patna and of 
the thickly populated Gangetic Plain- in the. neighbourhood will 
he enabled to purchase, at a much redticed cost, poles and bamboos. 
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The raw materials fr»r building comfortable homes in winch fo live, 
end to lift* firewood in«t«id of cowdung for cooking. Alte r food 
and clothing, nothing i 1 * more e--enf inf fo t heir happiness Sw 
paper mills using ham bun® h< raw material* will olso greatly 
benefit. while the Depaiiment if -elf can ?*x>k fonvnrd to increased 
revenues ftvim hitherto enmnnrafivelv inaeeeasiblc area#, 

« -V 

A contractor in Pornhitf encouraged hv our departmental efforts 
nt floating humhoos in tin* Southern Koel last year has this year 
rafted 2-1,000 hamlmos jo his own and fo our advantage. 

MuceUoneou*. — -Mr, S. Kmnesam, the Timber Development 
Officer of the Inwest Research Institute, paid a hurried visit to 
It one. hi and interviewed the Superintending Engineer at Ranchi 
with the writer in order to work nut scheme* for a move rational 
and extensive n«e of Indian limbers. 

V titisaiinn Conference rtf Jfehro Dun. — A Utilisation eon fere are 
was held in March at Debra Bun, and was attended hv delegate* 
ft out nearly all of the Province* in India including this Province 
and also some of the inure important States. Tf i* the first con- 
ference held for at least fifteen year* and signalises a holder Utili- 
sation policy throughout India. Kverv Province agreed to make 
Utilisation the special responsibility of one of its officers. A 
speeial Timber Development Branch wa* opened at Dehrn Dun 
from April 1st, which will he responsible for producing designs, 
plan* and estimates for bridges and buildings of treated timber. 
The*e, especially those for bridges should be very useful to engi- 
neers AVe can seurndy expect them to use structures of timber 
unless we make it easy for them to do so. 

Bengal brought forward a proposal, which bad been suggested 
by this Province eighteen months previously in the Institute’s 
Triennial Report. namely that a Utilisation Branch and showrooms 
lor the Provinces interested, should be opened in Calcutta. This 
proposal was carried unanimously in committee by the representa- 
tives of Bengal, Bihar and Assam and was accepted by the Con- 
ference. The Andamans will probably nlso co-operate. Details 
are now being worked out for submission to the (Governments of the 
Provinces concerned, and to the Forest Research Institute . 


- BURAIA. 

’ I. — tiESMur, Work or AmiiKismmoK. 

The. pot-l of Forest Economist was held by Mr. M. K. Gallant, 
Deputy Conservator of Forests. from 1st April to I5th May 1936, 
when he was' relieved by Mr. H, A. Maxwell, Assistant 

i, 
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Conservator of Forests, who held charge of the post till 10th 
November 1936 and by Mr. Gallant for the rest of the year "under- 
report. 


II. — ExpEioiiENTAii Activities. 

(i) Summary of the chief activities of the year under report. 

2. The chief activities of the year are summarised below, the 
details being given later in the sub-sections concerned: — 

(а) Arranging for supply and passing of: — 

5.000 B. G, pyinliado ( Xylia dolabrifoi-mis) sleepers for 
the Karachi Port Trust through the North Western 
Bail way. 

73.000 B. G. pyinhado sleepers (3 years contract of 
which 47,000 supplied during the year) for the North 
Western Bailway. 

8.000 special-size pyinliado sleepers for the North 
Western Bailway, Karachi. 

(б) Passing 1,920 tons of Indian 1st class quality teak squares 

according to the Seaman-Limaye Rules for the Grading 
of Teak squares for the North Western Bailway. 

ip) Arranging for the supply of samples of cross-arms for 
telegraph poles of pyinliado, padauli ( Pterocarpus 
macrocarpus) and in-hanyin ( Dipterocarpus spp.) for 
the Post Office Stores Department, London. 

{d) Conducting experiments in conjunction with Princes 
Bishorough on the variation of moisture content of 
in-hanyin and teak strips during transit to England. 

(c) Arranging for stipply of teak samples to Princes Bishorough 
from various forests to study their comparative 
qualities. 

if) Arranging for supply of samples of teak, tavkkyan 
{ Temnnalia tomentosa), in-hanyin, padauk and pyinhado 
to Princes Bishorough for natural durability and fire- 
proofing tests. 

( 9 ) Conducting tests on the efficacy of different preservatives 
against white ant attack on timber both at Bangoon 
and Pyinmana. 

(h) Conducting further experiments on end-coating teak logs 
at Kyetpyugan Depot, Insein division, with various end* • 
coating mixtures. ‘ ' ' 



{if Arranging for nipply of leak sample* of varying Tate,-i vt 
growth from ttifior— nt forest nren« for furengtli tests »i 
Dehra Dnn. 

{/) Arnuuring fot supply to the Burma Railways o sample 
consignment of hrzatzo (fferUirra fame.*) sleepers ftom 
the Della division far trial. 

{!:) Working up further data an connection with future 
loyally ptoj»rv«al**. 

(?) Ttavisiou of the Standout for Jangle Hefention of Teal: Joys. 

(m) Preparation of note* on a lour through India to study the 
limber market. 

{«) Investigation into tlie control of matchwood supplier nud 
revision of royally rules. 

(o) Answering miscellaneous enquiries on Burma timbers, ’lac, 
on teh, paper pulp, bamboos and other minor forest 
produce. 

ft, During the year under report .about ft months were spent 
on four— two mouths in Indio to study the timber market and one 
month on sleepers passing, collection of logs, etc. 

4. The only new publication of the year urns Economic Series 
Pamphlet Ko. 0, ** Xofr. on yon ns a hummer handle wood ”, a 
concise summary of the properties of won, its nvaihilUy, milling, 
seasoning, costs, prices, etc. 

In addition, a print of the tentative rules of the Standard for 
Jwntjh' Defection of Trnl; Joys wan circulated lo Forest Officers and 
firms interested. 


(ii) Details of activities. 

(J) Wood technology. 

ft. As in previous years there were no additions to- the standard 
rolled ion of timber specimens authenticated by botanical specimens 
due lo the post of the Forest Botanist being held in abeyance. 

ft. Hand samples, G*xft 7 x! ff of the more important economic 
timbers were supplied to many enquirers in Burma, India, the 
I'nited Kingdom and elsewhere. 

7. Routine identifications of timbers were carried out for 
numerous enquirer?. The more common timbers were identified 
by hand lens examination In "Rangoon, Microscopic examination 
was carried out at Debra Dun, fo whom acknowledgments are duo 
for help given. - 


1,2 



Timbers for ■which identification was called for during the year 
include the following: — 

Nabe — Lannea gi'andis. 

Thitpwe — Elceocarpus sp. 

1’hitni — Amoora rohituka . 

Lelun — Saphern sp. 

Chinyoh — Garuga pinnata. 

Didu — Bomba-x insigne. 

Teak — Tectona grandis. 

Taukkyan — Tcrminalia tomentosa . 

Pyin leads — Xyl ia dolabri formis . 

Bambwe — Carey a arborea. 

In-kanyin — Diplero carpus spp. 

8. Two pieces of kanyin ( Diptcrocarpus spp.) were sent to the 
Conservator of Forests Research, Forest Research Institute, 
Kepong, Selangor, F. M. S., for marine "borer tests. 

9. During the year under report 107 pieces of leak from 
different forests were sent to Dehra Dun to study the strength of 
teak of different rates of growth. 

10. Samples of teak from different localities in Burma were 
sent to Princes Rishorough to study their qualities for dealing with 
enquiries ns to the variation in the quality of teak appearing on 
the British market. The report on these samples was received 
during the year under report and circulated to the teak lessees 
who contributed the samples. 


(2) Timber seasoning. 

11. All kilns gave satisfactory service throughout the year. 
The three large fan kilns dealt with 31 runs cubing 11,717*8 c.ft. 
as against 31 runs cubing 11,781-3 c.ft. in 3935-36. Twenty-eight 
of these runs were of yon (10.763*8 c.ft.), 2 of yinma (CJwkrasw 
tabidaris) (652*0 c.ft.) and 1 of taukkyan (Termwalia tomentosa ) 
(302*0 c.ft.). 

12. The 75 c.ft. fan kiln, did 12 runs cubing 826*1 c.ft. as 
against 32 runs cubing 870*2 c.ft. last year. The ‘runs included 4 
of kanyin, 1 of pyinkado, 2 of binga ( Mihragyna diver sifolia), 4 of 
Imam (Adina cordifolia) a&d - 1 of padatik _ ( Pterocarpvs 
macrocarpus). 



13. The ~> ii.il. model him wn r < used for experiment* on tin* 
efhcnry of a number of compound*. for end •coating timber during 
kiln-seasoning. 

34. Actual miming expenses, exclusive of depreciation, wore 
IU. lT.lH-MJ-f* a« against it*. lT.Sl'MO-fi for 1035-30. The total 
expenditure tii ith'' (-action inclusive of depreciation chargor was 
its. 20,f‘lf)-M-0, of winch Its. 35,3 flH-H-t) is directly chargeable 
in the ooM of producing 12,543 ‘ft e.ft. of seasoned timber nl the 
rate of 3tn. l-ii-8 per r.ft.. as against He. 1-3-4 last year. The 
ilgiire is Minsfadoiy when it is borne in mind that almost all the 
timber dealt with was 21” thick, it is estimated that for l 1 * botmls, 
the seasoning charges ton be reduced to a? low a« (5 annas per 
c.ft. 

16. -Totes on h mm of the runs are given below: — 

Tmtkkynn [Terminal in iomintom), — The charge consisted of 
1 board 2 * in varying width** to Hi", The moisture content was 
t educed front 38*0 per cent, to 1 3 *f> per cent, in 21 days with no 
appreciable degrade. The new process recommended, of frequent 
steaming treatments, was employed. 

Kan yin (Dipfornmrpus >pp.). Four runs on 1^ r flooring strips 
Were made. It exults indicate difficulty with timber green from 
the saw, but the. drying of partly nir-drieci stock is easier, quicker 
and produce® better material. A severe schedule was found to be 
better than a mild one, but the temperature should not he raised 
too high. Humidity should he kept low. 

It would seem that timbers containing oleo-resms, such as in 
nnd hanyiit. should he air- seasoned for six weeks prior to Icilning. 

Pyinkado {Xytia dolahrifonnii). — The charge consisted of 3J" 
planks specially cut for telegraph arms for shipment to England. 
Owing to the thickness of the timber, a mihl schednle was main- 
tained. It took TO days to dry from 50 lo 20 per cent. It would 
appear preferable to air-dry (hick material of this sort down to 
30 per cent, prior to kilning. 

Padmth (Ptetocarpux macro car pus). — The load was of 13 ^ 
board* of widths varying to 17 r . It took 10 days to dry from 22 
to 10 per cent., with very little degrade. 

J 10. A special -study of various methods of kiln operation was 
(started during the year, A 23, r run of yov was subjected to the 
method of day heating and over-mght cooling. Preliminary 
josults indicate that drying by this method is slower with material 
oi this thickness than is the case with the method involving 
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continuous heating, though there may he a saving in power and 
steam. Further investigation is being made. 

Other methods of kiln operation to be tried out include 
Oscillating treatments of temperature and humidities at fixed 
intervals and periodic reversal of air circulation. 

17. Air seasoning, — The recording of data on several yon stacks 
carried over from last year was continued until they were either 
taken over by the workshop or sent to the kilns to finish off the 
seasoning. Eighteen further stacks of the same species were 
erected and placed under observation during the year. Of these 
seven were later unstacked and the seasoning completed in the 
laTge lrilns, as an urgent call for the timber was made by the 
workshop. In addition to yon , five other species, binga ( Mitragyna 
diversifolia), hnaw (Adina cordi folia), padauk (Ptcrocarpvs 
mccrocarpus), taungthaycl ( Stein tonia floribunda), pyinkado 
{Xylia dolabriformis ) were also handled for general air-seasoning. 
Two of the species, fating thayci and pyinltado were taken over by 
the workshop, while the remaining three species are still under 
observation. 

18. In connection with the storage of all timbers in tbo storage 
sheds, sample hoards are now placed in each pile and they are 
weighed and measured from time to time so that the actual drying 
rate of each pi'le is on record. 

19. The research work on teak has been concluded and the 
results are being analysed and will be dealt witb in a separate 
report. 

Similar work on kanyin was commenced during the year. 

20. Ventilation in the air-seasoning sheds. — Data collected 
indicate results of some importance that will have to he applied 
in future when air-seasoning our timbers. A report will be drawn 
up when time permits. 

21. Seasonal variation of moisture content experiments. — This 
experiment has been in progress sufficiently long enough to permit 
of useful deductions being drawn and was therefore brought to an 
end with the close of the year. The results arc being analysed and 
will be written up in the form of a bulletin to bo published later. 
The publication will include the results obtained for tbc com- 
panion tests on the moisture recovery of kiln samples. 

22. One of the large kilns was prepared for Dr. Kapur's pro- 
posed visit to demonstrate his new method of kiln drying. The 
interior walls of the Hln were painted with a moisture proof paint 
to prevent loss of heat through the walls. 
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23. Ah KW.trjv 3f«islure win purchased from the Forest 
Itc^-arch Institute. Debra Dim. This* iiMtuuwnl is deigned and 
ernintrnotcd at Debra Dim. A series- of te*ts with Durum woods 
will be cartied out. 

24. T&te on iht moisture content change? during shipment >—* 
A further attempt uan made during iheyenr to study the moisture 
change* in timber during shipment to lbigland, The consignment 
consisted of hanyin flooring, made up into 4 bundles, each bundle 
having n dififcrcnl moisture content but the piece.* in the indivi- 
dual bundles having? the same moisture content. From the results 
mantled by Prim-tv, Jiisbormigh, it appeals that the technique is 
satisfactory, but the main object of the experiment was defeated 
by stowing the bundles among other material and not with the 
same bind of cargo. It is suggested that the experiment bo 
repeated with bundles actually buried in similar material , 

(3) Timber strength testing. 

2.*>. 'A consignment of 4 logs of thimrin (X fillet tin pcndula) 
wap sent to the Foiest lie* oarch Institute, Debra Dun. during the 
year for test- under Project YIJI — Plywood aud Veneers. 

(4) Wood preservation. 

26, Jn view of the. failure of last year's experiment on the 
eflk'.ioy of different preservative’? against white, ant attack an 
attempt lin*. been made this year to tarry out the. tests on better 
lines. Two species of timber have been used, vh. % ban yin 
(Dipt croon rpus ppp.) and taunyth/njet (Sxrintonia fiotibvnda) and no 
less limit 31 preservative mixtures. One set of treated samples 
ha* been put down at the Government Timber Depot in September 
3906 and a similar set in the grounds of the Pyimnann Forest 
School. 9'hc soil where flic sample? tire put down was heavily 
infected with termite* and os the samples were arranged to give 
the maximum amount of infection satisfactory results may bo 
expected from the test. Both in Pyinmaim and Ilangoon stout 
fences were erected around the experimental pints, 

27. ICnd'Coating test*. — A re-in spoof ion was made during the 
year of nil end-coated logs and controls in Kyetpyugan Depot, 
Definite results ore not likely to be obtained until the logs have 
come through another, "hot weather but the conclusions arrived at 
from this inspection are: — 

(1) Xylotes — is by far the most suitable preparation for end- 
coating logs loft in exposed conditions. Very little, i£ 
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any change was noted on logs treated "with this 
preparation. 

(2) Seeltay Wax — is of doubtful value as it appears to flake off 

when exposed to the weather. It also quickly comes out 
of deep cracks so that further splitting is not checked. 
Seekay wax possibly lias some effect in preventing fresh 
splitting. 

(3) Aluminium, paint — this paint did not appear to have any 

effect at all as it was all washed off during the rains. 

(4) Xylotex G. 10 & Seeltay "Wax (solid) were also tested out 

in the kiln. It appears so far that there is little to 
choose between them. Both compounds stood up effec- 
tively to drying temperatures up to 160° F. Above this 
to 180° F. there was slight blistering and peeling in 
both cases. Further tests are being carried out. 


(5) Minor forest produce. 

28. Lac . — Samples of dry and wet gyo ( Sclileichcra trijuga) 
lac from the Shan States were sent as usual to the Indian Lac 
Research Institute, Namkum, Bihar, for experimental work. 

29. Cutch — Information about supplies of cutch likely to be 
available during 1936-37 was collected and given to a firm dealing 
in cutch. A cutch conference was held at Minbu during the year 
which was attended by a representative of Messrs. Finlay, 
Fleming & Co., and Mr. A. R. Yillar, Conservator of Forests. 

30. At the request of Messrs. The Bombay Burmah Trading 
Corporation, Ltd., a short note on Tung oil ( Aleurites fordii) 
cultivation in Burma was prepared and forwarded to this firm. 

31. Further supplies of the bark and latex of letto'k-gyi 
(Holanrliena antidysenterica) were sent to the Chemistry Depart- 
ment of the Rangoon University where research is being carried out 
on this product. An extract of this bark known as “ Kurchine ” 
is being used by doctors here in the treatment of dysentery. 

32. Further enquiry was received from California regarding 
Derris elliptica root but in view of the fact that the Burma species 
of Derris were not found to have any material insecticidal value 
there was no object in pursuing the matter further. 

33. At the instance of the Silviculturist, Maymyo, 2,000 
seeds of mahogany (Swietonia macrophylla,) * were -collected and 
sent to the Cantonment Executive Officer, Maymyo. 



34. Other enquiries were received For the following:— 

Timbers suitable for the man nfacture of bobbins and shuttles — 
from India. 

Timbers suitable for butter hoxef — From Australia. 

Substitutes For wahitif — from the United Province. 

Timlim Ruitnhle for ladle*; shoe herb — from Bombay. 

Timbers suit able for chopping Mocks — fjom the Rangoon 
Arsenal. 

Timbers suitable for nmunfacttm* of hockey slicks— from a 
Rangoon firm. 

Substitutes for boxwood for spinning rollers — fimu Ireland. 
Burma mulberry logs (Monts hmigato ) — from Loudon. 

Butina timbers for veneers and plywood — from New Zealand. 
/} rlacarpus h trust a — from Lahore. 

Ncnn leaves — from a firm in Rangoon. 

IJrawxonttfia papyri fern — from it Him in Bombay, 

Gums suitable for manufacture of chewing gums from 
America, 


(0) Taper pulp. 

55. During the year enquiries were made regarding the 
possibilities of utilizing hnian (Melaleuca UnradouJron) as n pulp 
wood. If wns, however, found that the tree wn« not. sufficiently 
abundant to serve as a pulp wood source. 

36. Information on the available supplies, method of mannfac- 
truu, etc., of the paper mulberry bark (Ihotmoncda papyri f era) 
vi-on furnished to n firm in Bombay who wore interested in the. 
manufacture of Shan paper. 

37. An enquiry was received during the year regarding the 
yield of bamboo on different cutting rotations from the sample 
plot* of the Tavoy Liver area. As the plots were laid down only 
in 1031, information of this sort is unfortunately not yet available. 

i 

<7) Tans. 

5ft. Nothing to report under tin's head. There was an enquiry 
from a Rangoon firm for mangrove solid extract used by sole 
leather fanners., Enquiries made from likely Divisions revealed 
that this commodity if .not. available anywhere in commercial 
quantities. 
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(8) Wood working. 

39. Expenditure and receipts for tlie Timber Research Branch 
are given below: — 


Timber Research, as a whole. 


Year. 

Expenditure. 

Receipts. 

Difforenoo. 

1935- 36 

1936- 37 

• • • 

• • • 

• • 

Its. 

90,762 

127,370* 

Rs. 

38,997 

40,409 

Rs. 

—51,765 

—80,967 

Difference 

• • • 

• • 

+30,014 

+1,412 

+29,202 

1935- 36 

1936- 37 

• 

» • • 

Worhsi 

• • 

• 

hop unit onl 

47,259 

45,960 

y- 

38,997 

40,129 . 

— 8.2G2 

—5,831 

Differonco 

♦ • • 

• • 

—1,299 

+1,132 

+2,431 


* Excludes o&pital expenditure of Rs. 2,161. 


The increase in the expenditure is accounted for largely by the 
increase in purchase of logs to build up depleted stocks. Other- 
wise the figures remain stationary, indicating the continued neces- 
sity for economy. 

40. The Government saw-mill remained closed throughout the 
year, for reasons of economy, but the machinery was periodically 
cleaned and greased. 

41. Timber supplies were dealt with as in previous years, the 
logs being cut into flitches in Messrs. Eoucars mill and" subse- 
quently into boards in the workshop frame-saw. 

48. One thousand and forty-eight tons of hardwoods were 
purchased during the year, of which 8G4 tons were converted to 
flitches. The 864 tons produced 708 tons of flitches, with a conver- 
sion loss of 18-1 per cent, as compared with 12-8 per cent, last 
year. These conversion results exclude the recovery of small 
handle blanks from pagas and the supply of fuel -to the kilns from 
unserviceable material. 494 tons of flitches were converted, 
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producing 44A u>n\ o; plash*-. with a tn«* t>f 1 0-0 per m»f.. whirh 
i- 4 nujf&idem! 'jtkjftH'iry. 

4‘\. 2 ‘lie pioporUnn r»f timber n-o-d on furniture and on non* 
furniture work, rotitpared with previous yai*. i- a* follows ; — • 
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Xoii-inraifurii woods inelude hammer mnl other tool handle.*?. 
flour- panellings, parking and o< her timher supplied. 

44. Altogether 27 «j>ef , ii ,s » worn handled in the workshop. They 
are given hrdovr in older of deseeoding* merit as regards (he amount 
of work done with them:— - 

>htjor attention- - 
Imhintrial — 

J"Wt (A’tiftrfritfns (imvmmt/i). 

Pan pa {TfrrnimiUa chebnla). 

Pytitltfulo {.V///fVr thdabri form is). 

Ma-u (Anlhncvphiiht* atdamba ), 

11 »mr {Adi mi coidijolxa)* 
llittga ( Milrtifjywi dhrmjolm). 

Ynnmif {Gmrlivfi mhorca). 

Thi I ha do (Cfdrrta inarm) . 

, Tawittthayi'f {Sirinionia floribnnda). 

Kyifon {Shwa atm mint), 

Kych/o • {Vitos ranrsccvd). 

Kttnjfin {/lipfrmrarpt!? afolus). 

In (ftrptcroimrpus tubcrcuhitvi). 

Thitiniri {Pofhicarpns -tralUchuinus). 

JMdu {pQtn'btut imipnc). - 
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Furniture — 

Yinma ( Chukrasia tabularis). 

Kyana (Carapa molvccensis). 

Padault ( Ptcrocarpus macrocarpus). 

TavkJcyan (Terminalia t&mentosa). 

Thinwin (. Milletiia pcndula). 

Maniawgn ( Carallia lucida). 

Sit ( Albizzia procera). 

Sandaiva (Cordia fra gran tissima ) . 

Auhchinsa-ni ( Amoora xcallichii). 

Minor attention — 

ThitJeo ( Pcntace burmanica). 

Thingan ( Ropea odorata). 

Petihan ( Heterophragma adenophyllum). 

45. Yon continues to be in good demand and consumers appear 
to be satisfied with the standard of bandies received. Bagas and 
other waste parts of you not suitable for other purposes were 
converted into fencing material and tent pegs. 

46. Hnaw and binga continue in favour for mounting blocks. 
Some maniawga was also sold for this purpose. Panga was again 
in demand for sucker rod protectors. Work on ma-u and 
taungthayet for boxes and packing cases was continued. Of the 
ornamental woods, yinma , taukkyan, kyana, thitkado and sit 
were all in demand. 


(9) Miscellaneous. 

1. Efforts to increase the sale of Burma timbers — 

47. In accordance with - the policy of the Timber Research 
Branch, more attention Avas paid during the year to research on 
teak, in-ltanyin, taungthayet and pyinkado, 

48. The present policy of the Branch with regard to the 
manufacture of yon handles is to carry on with the manufacture 
of about a lakh of handles per annum and at the same time build 
up stocks of seasoned yon plauk that will permit manufacture at 
this rate for the next two years, yet leave sufficient seasoned stock 
to staTt off the industry, should it be taken up by private enter- 
prise. Encouraging enquiries were received during the year from 
two firms in India who are in a position to take up the manufac- 
ture of yon handles. 
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49. Kfforte are ftiil) hem c miwb* to glare teak poto 1 - tor Bto- 
graph pert* in the market. A n enquiry wa* received during the 
- year frotti the Burma Telegraph Department In? supply of n rmuH 
quantity of lh<ve poles. The question of supply ip being emu* into 
Imt ihv quantities- lequued nr** loo h* i supplier*. 

£0, Owing to *ho high tort of the teak rteepei* Umn the 
Northern Si) ;ui Hiatus retorted to it? paragiaph 57 of the hirt yctu's 
icport ti TWf. n oi possible to induce tin* Burma Ifniltvnys to take 
thorn over. 

51. The total number of pyinhido 4<y*pers shipped on behalf 
of the Jvorth AWrtmi Bnihvuv, Karachi, during the year under 
report won **>2,000 B, G*. and 5,000 special**. A further order for 
8,000 mid special** ami 20,000 if, Os. wilt lie eviuplrtcd by Hist 
tTuly 1037. Tlu^r orders reptesent an export from Burnt tv of pome 
fi.000 tons of eon verted timber. The best quality sleepers came 
from the l‘egu Voma«, 

52, On behalf ni the Kurtetn ft roup. Sleeper Pool, UntomUt, 
tender* for supply of eon-iilevablp quantities of pyinhafa sleepers 
wert* called for, but none of the ofiers made by the Burma suppliers 
note nreepted u< the price* wete too high compiued with enl, 

f>0, Samples of ero?s-u» nip for telegraph poles according to the 
Bo**} ( UHrv Knpineenng Department specification wore made of 
pyhilotfo* in-knnyin and pnthuik ami supplied to the Port Office 
Store* Department, ixmdon. A repo? t on these samples was 
received after tin* close of the year stating that the wimples were 
satisfortorv nml the throe timbers eonreined have now been added 
to the PoAt Office Department's' opacification. 

5-J. .Efforts were made during the year to market floor blocks 
of various Burma hardwoods, partly with (he idea of consuming 
nouumnlated off-nuts at the Depot. Limited quantities were 
offered. hut should any md demand materialise, if may be possible 
to interest exporter;. Knomragiug re«jt*»n*»cs from firms in the 
Ltd fed. Kingdom, the Continent and Indio Were received, Objee* 
uonf have been raised by the United Kingdom -manufacturers io 
the export of finished blocks and in view of the-w, efforts will be 
ecmeenlndcd on the sale of half wrought* to the United Kingdom 
for the time )v>ing. The sale of floorings is an excellent method of 
getting our timbers known. * 

55. A firm in Get many interested in the box-rtiook trade was 
supplied wifi) samples of , ionv/ffhin/rt iSicinfanin florihvnda) 
shook* and quotations for round logs c.i.f, Hamburg, 
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56. A small quantity of seasoned ycmanc ( Gmclvna arborea ) was 
shipped to tlie Mathematical Instrument Officer, Calcutta, for the 
manufacture of Mathematical instruments. 

57. A request was made by the Director, Imperial Institute, 
South Kensington, to fill one section of a museum case with Burma 
hardwood exhibits. Samples of trays, ash-trays, paper cutters, 
etc., mounted on a hoard, were supplied. 

58. The usual display of Burma timbers was hold at the Arts, 
Crafts and Industrial Exhibition held at Rangoon in February 
J937. Arrangements were also made to display Burma hardwood 
furniture at the Illegu Rural Uplift Exhibition. 

59. The survey of matchwoods of the Province inferred to in 
paragraph 65 of the last year’s report was completed during the 
year. The survey indicates that the supply and demand of match- 
woods are about equal. 

2. Comparative counts of hccholes made by ihc moth [ Xylutcs 

( [Duomitvs ) ccramica'] in teak logs from various localities — 

GO. A conference was held at Rangoon which was attended by 
Dr. C. 1 ? . C. Beeson, Forest Entomologist, Debra Dun. The bce- 
holo borer problem was one of the items of entomological research 
discussed. Price degrade in teak timber due to beeholing was 
examined and seemed to justify extended expenditure on control 
measures of tin's pest. Dr. Beeson’s recommendations on the 
biological and silvicultural measures of control of the bccjiolc borer 
were accepted by lire conference. 

3. Departmental export of Burma timbers. 

61. Throe logs of tavkkyan ( Tcnninalia tomrnfasa) and 5 logs of 
tliin win ( Mill cilia pciulula) wore exported to England for sale 
through the High Commissioner for India in London. 

62. With the exception of considerable quantities of yon handles 
by the Timber Research Branch to the Indian Railways and round 
teak logs to the British Admiralty by the Depot and Agency 
Division, no other exports of Burma limbers were made. 

4. Timber passing — 

63. Large quantities of pyinkado sleepers to the North Western 
Railway were passed during the year. The B. G. sleepers from 
Pegu Yomn forests supplied by Messrs. Bah Oh Teak and Ilarclwood 
Co., Ltd., Rangoon, were of excellent quality and the percentage 
of rejections was very small. 



Oi, An onl**r for supply of l.?*30 son-* Indian 1*vt <d«v« quality 
leak square* wav jda»**d by t h* v "SW^ma Jlnilway with 

The HotnVav Bu truth TnuUncr Corporation. fifth Th«*rc 
squar*:- nre briny graded Kv the Forets fi'-euieral*! in a'-rordnue** 
vrii h tl»t* Feantrv u»T dnmye AWer /os* (hr (■}ra>hntt t -J Trot: 

Further enquiries lor the pacing of (e&h squares for other 

3 ml inn llailwavst on she Beamnn-fiimavo Rtilti 4 * wore tw rivtol. 

* * 

do. A consignment of teak ridttgle* under shipment to the 
Public ‘Work? Dcprulmeut ni Prut Blair by >l***sre. The Bombay 
tliiTujfi Trading Coipmation, Ltd., war. inspected und certified 
during <5u* year. 

f*. Wood fut'J for thr fturmn roibrayt — 

fit'#. Tim «»bi>jms for supply of furi to tin* Burma Itnilvray* 
continues lo work quite raiiriactorily. During thu year effort* 
tew* trunk* to timotta the lif.1 #*f wood fuel <peciev which fid? Burma 
llailwayf. refuse to Accept . About 21 specie* ntv excluded from 
the Ikk of accepted furl .-perse*; of which »» least 10 provide useful 
fuel. The Burma Urn lu avs uppmved of the inelurinn of thru* 
30 species for lighting up engines and for their Myitnge Workshop!* 
but will not tirwpt them for jUmamotivc use on the Moulmein-Yu 
Hue. 

d. Dvtjuirits otid Voiron - ■ 

B7. Miscellaneous enquiries were, answered ou timber, fuel, 
bamboos, hie, catch, hi tig oil, Dorris tUipltm. etc, The nwnl 
liaison wn< maintained with other specialist* in Burma and at the 
Forest Be^areh Institute, Bohns Bun. ABo with the Forest 
Products Besenreh Laboratory. Princes Rtsdtorough, Ks>fr land, 
Imperial liiriitufe, l/ondou. 'Timber Advisory Officer, Bail way and 
Defence Departments, Delhi, and the Timber Adviser to the High 
fmmm ''doner f<*r India, London. Acknowledgments tire, due for 
lt»*lp from oil these sources. 

fiK. An extended four of the principal Indian timber markets 
wl>jeh included a vlrit to Dehrn Dun was mode by {lie writer on 
his return from leave during the cold weather. .An extensive 
report on the sour wo* submitted to Government. The opportuni- 
ties afforded of consultation with the various experts af Dclna Dun 
ami ebewhf-Hj and of enquiry into trade conditions proved of 
great value. 

ftfb Technsenl bulletins, journals and other publications were 
received from Britain, America. Australia. Africa, French-Indo 
China rind the Philippine.*? and elsewhere, 
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7. Ledger filing — 

70. Ledger filing was carried out as usual. Matter o-f interest 
in the literature received which appeared likely to be important 
to Burma was ledger filed by extraction or reference. 

At the request of the Forest Utilization Officer, Bengal, notes 
on our system of ledger filing were sent to him. 

CENTRAL PROVINCES. 

Mr. Abdus Salam continued to hold charge of the Forest 
Utilisation Officer’s post throughout the year. He attended, the 
Forest Utilization Conference at Dehra Dun in March 1937. 

(i) EXPEBIMENTAL AND COMMERCIAL ACTIVITIES. 

Depot sales . — The departmental sales of teak timber at 
Khirkiya, Timarni, Taku, Ellichpur, Akot and Ballarshah depots 
were conducted by the Forest Utilization Officer as usual. The 
total amount of timber handled and the revenue realized at these 
depots were: — 



From 1st April 1935 to 

31st March 1936. 

] 

From iBt April 1930 to 

31st March 1937. 


Quantity. 

Amount 

realized. 

Quantity. 

Amount 

realised. 

Total . 

C.ft. 

810.984 

Rs. 

826,604 

C.ft. 

798,078 

Rs. 

744,758 


An experiment of collecting and remitting the sale proceeds 
through a saJmkar, who was allowed a small commission, proved 
successful. Rs. 88,588-5 were thus collected and r emi tted on pay- 
ment of a commission of Rs. 220-12. 

Lorry transport . — The Allapilli Timber Transpoll Company 
transported from Allapilli to Ballnrsbak 219,695 c.ft. (258,145 
c.ft.) of timber. . 

Allapilli Saw Mill . — -Due to the break down of ' a. pulley, the 
outturn of the mill fell from 85,494 c.ft. to 66,560 c.ft. Sufficient 
supplies of scantlings of the popular sizes were not always available. 

Scantlings.— -(n) Teal -,— The total yield of teak scantlings in 
the Western Circle rose from 18,862 to 23,063 c.ft. which found 
a ready sale. Hand sawing of small butt ends and top pieces of 
teak tTees was continued in Nimar and intensified in the Bori 
coupes of the Hoskangabad division. This enabled the coupes to 

Mly esploited - Experimental hand sawing tried at 
Allapilli on a limited scale also proved successful. 



1*^0 

la; 

ff»jf -JltmaMrienlal **t%'i;»^- < f .o-antHne-* made n further 
{<•» pO.Tttf* i* it }t }it j f ]p' raufo r rat li**» t**r prieog itiftit 

1j»i 1 year. 

Stf t pt it -The is r -t •■ rat of the thiee-year u Hit the 

mil*.* at*' !»»»« romplrted, Toe Me?, tally rvn< nbo the first 

vi-nt under (1st* utmm sy«i»ui«. TM« «y*t**tn joeved «ft(i«faotory a* 

si aftotriei! an of the Arya titration ilm«tpl»- 

otiC tb** ^.r;»r v.it» h rf*n?fwl in great nr yield of ftfttl 

*ph ttiru.fr* *l<i tender* ««to saihimffed, on' of whieh 1*1 were 
nemptotl. Sleeper ptim* iy*ms»nn»l jiUifjoimry. The <•<*«] value 
r<f i.]r'**p(-r- .uippUrd dnrinp the year nmnmtioil to IN. 2,O0,7U0. 
Dnmni/d for sojrvU'fl « roxmntted trend and all p took.* wore 

elenred nt ft plit»l»i!v bhfV'r pM'*n than b«4 year. 

Fit-prapt, - ft ides? {<*r pit -props worn poets md frmit Ibslhirsbnh 
and Pewit Talley Follieries dnrinjr ihn year astd rninpl’ed with. 
The rtnndard of polo-. desired for pif-prop? is* high and limit'? (he 

ftttnoisilrs vhivh fan V* supplied. 

Gv n C rtrnV?</r F/*/'tertj, JvhhuJ pores —The Forest TTitljr-fttson 
ftfli » or jsjiofl fhn fftr'Usry fwiee and obtained mi order for 1.0H0 
»\f(, ol nil h*/?s .anti ift-ft eiders hn* «peoini *iw (enk plonk? worth 
IK l.WH). 

fl(tfi'b r 'o* -Tho depart mental bamboo opemfimt* were rontinued 
In Biiaspur, Tho rove nun renlhed vm* IN. .Ti.fiOl (IK II, 277). 

fharrofi'?.* ~I)rumnd for ebareoa! continued (n hn t*nnd a rid large 
rjtjftftiili'in ‘1 v-vm mnnuffu’tnred in almost all tho division* situated 
along flu» nt/iln railway lino, KfforN rue being nuirln (o iuduen 
no lit far lor.’ !o st*e (h* portable lt Frikiln “ devi*ed t>t (ho Forest 
Ropoaroh Tnsifluip. Pohro Bun. 

Vnr tote* ipfr.tr.'. 

Adhw I.ftOft r.fi. nf rouph ^iiamd lops worn «o1t! 

on orilon from tho Itnllar&hah flnpol. Domarnl for (hip spnoiiji 
ooniimsotl on n limited foaln. 

Trrwfnrilin f •mini fastis — 77* r » o.ff. of loy« worn rillocf o<l and 
pold by miofion at ‘Khtrlfivn. whom (hnm i«? a small demand for 
tho; timWr in ih* ronnd. Orders foj routrh stjuamd lott? in the 
OTient of ft.bOO r.fi. ivoro nndnriakon and supnlind from Sotidi 
Ohandn. Thom a steadily Irmroa^mp domnnd for fhi? fiinhor, 

Ofttjnn %r, dtifbrrpw/tr*. 4—3,711 r.ft. of Inp-s trero rollocior] al 
Tftl.ii depot nod tho voxy jraod prim of T?n. l-fi per c.ff. 

Tfior? is « yaffil tjftmand for tin* limber but sinforlnnatoly nnppiica 
ftre Tory limiled, " . 

>.t 
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Bomhax malaharicum . — Owing to large supplies of light woods 
from Malabar, the Central Provinces semal has received a slight 
set back and the prices secured during the year were not as good as 
usual. Messrs. Bac hhr aj Jamnalal & Co., of WaTdha, are putting 
up a match factory at Chanda, where matches are to be made 
partly by hand and partly by machines. This is a local enter- 
prise which Government is encouraging by the grant of 2*53 semal 
trees at a reduced royalty of Rs. 3-13 per tree against Rs. 7-10 
obtained in the open market. 

Boswellia serrata . — The last supply of this timber made to the 
Eastern Group for making coffins proved satisfactory, and a further 
order for 10 tons has been received. This species is making head- 
way in the local markets as well. Hand-sawn planks are selling 
readily in increased quantity as they are proving a good and cheap 
substitute for teak planks. 

Gleistanthus collinus . — Two orders for supply of poles were 
secured and complied with from Ballarshah. Eurther orders are 
being negotiated. If supplies can he arranged at reasonable rates, 
the poles of this species have a good future. 

Gardenia latifolia and Gardenia turgida . — Samples were 
supplied from Horth Chanda, Nimar and Hoshangabad divisions 
to a firm in Navasari and to Messrs. TFberoi & Co., of Siallcot. 
Both these firms have reported favourably on tbe samples. The 
former placed an order for a wagon load which has been supplied 
from Horth Chanda. Negotiations to secure an order from the 
latter firm are in progress. 

Minor forest prodvce . 

Lac . — The quantity of lac collected increased in all divisions 
except Bilaspur, Balaghat and Hoshangabad. The T. N. prices 
remained practically unchanged except for a short period of two 
months at the beginning of the year, when a temporary improve- 
ment took place. The total amount of lac collected was 89 maunds 
as against 2,145 maunds in 1935-36. 

Rusa grass . — Trade in' this commodity is still dull and the 
revenue dropped to Rs. 2,100 (Rs. 3,166). 

Tendu leaves .-^- The ’demand was very brisk and Rs. 63,322 were 
realised from sales, as against only Rs. 12,158 in tbe previous year. 

Kvlu gutri . — Departmental collection was continued in Damoh 
and Saugor. Experiments are to be undertaken to ascertain the 
best method of tapping. Rs. 12,956 (Rs. 14,742) were realised 
from its sale. The demand was good and prices' appreciated 



•Hplrtly. 'lh<* dcetes hi tewati* i" dm* to «nialU*r collections* 
Th«* p> foreign laorhefe item BotnUiv during the p;v*U three 

ha» been ; ~~ 




■AtnOSSt. 


VMU~, . 
r^vor, . 
vx:^r . 


f^.a*l cr.U 
N,f» ., 


fait ha, — Thi’ revenue from f«,r mnimfeot wring ksthn was 

i2.7«Vi (a?. n>^g.'.}, 

Papi'r pulp,-— The n’trK 1 to collect in hot [PoUtnirtiitm biuatwu) 
ffUi« w»<i le’i>M out in *iwvjnl divinon*. 


Hfrrra. — T3»c prices uppccv iated and the demand wa< brisk, 
tmllwd from (hip *mtrcfi amounted to l?s. C^Sft 
(Hr. &/R&). 


(it) MismoNEot's. 

Ifoibray frciyhl cnn^nyionx, — Tlu. 1 question of railway freights 

for bamboos was taken up with tho Bengal Nagpur ami the Great 

Indian TVtdtKulft Railways, end reduced tvngon rates were secured 

for com-igmiH'nte betweou certain stations on the Bengal Nagpur 

Bail win*. 

* 

Porno, Exhibition * — The follmnnjr exhibits were sent bv the 
c!<»p«rtiitottf : — 

Jlttskoir and mai« from Chanda; luxhhi combs and satin wood 
tea frays from Seoni. solid Imnboo walking sticks j wooden dolls 
and rhhintf mats from Chlmulwara; and samples of lac and hutu 
yarn from Dainoh* 

* MADRAS, 

? t 

The ForK TTiiliwiion Officer's functions wet a revised conse- 
quent on flte transfer of sale- in the Onveninieni (Timber Depots 
to the respective districts, and iso ha? been able io devote more 
of his fjtuo to other impoiUnt work-, namely, study of market 
condition?, re^ureh. and propaganda. Do also continued to look’ 
after the -orpanir.it ton and supply of track arid special sized 
sleepers to the Railways and timber to Government departments 

and other special markets . 

» 

• J . Dxrrnnn:xTAL Sruxmiju 

These w»*ro inspected as usual. The results of the line testa 
.have shown that the average life of untreated R. (j. sleepers of 
i>«?f Mis'itnrdxcH *poct£?,is about five to six years. 

h£? 
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(2) Test lengths of Hardtoicf&ia binata B. G. and M. G. sleepers 
supplied from the Upper Godavari division, and of Terminalia 
tomentosa (lea rimaradv ) B. G. and M. G. sleepers supplied from 
the Wynaad division have been opened and their first joint inspec- 
tion will be due in 1937-38. 


(3) Bolted sleepers . — The result of trial of 1,000 B. G. bolted 
sleepers laid in the Madras and Southern Mahratba line in 1931-32 
are given below: — 
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Karvjal . 

14th December 1M1, 1st 
September 1932 And 
Oth April 1932. 

022 

AUl 

113 

18-5 

117 

10 0 

32 

5-2 

Ttopra . 

1st September 1932 and 
Oth April 1932. 

280 

Ml 

77 

27-5 

00 

24-6 

4 

1-t 

Xytia . 

1st September 1032 and 

108 

A*i 1 

19 

17-0 

30 

33-3 

.. 

* « 



1,000 


200 


222 

■ 

36 



The Chief Kngineer, Madras and Southern MahraHn Railway, 
reported that boiling ends of sleepers have not appreciably pre- - 
vented splitting. 


(4) Eugenia gardneri sleepers . — 13 B. G. creosoted sleepers sent 
by the Forest Economist, Delira Dun, and laid in Besswada district,' 
on inspection by the District Engineer, Madras and Southern 
Maliratta Railway, in August, 1936, showed that one sleeper was 
badly cracked, eight were badly split at ends, and the remaining 
four were in good condition. 


2. Wood ukeseuvatjon. 

(i) The supply of line poles from Madura district for electric 
transmission and distribution lines after treatment with Ascu was 
suggested by the Timber Development Officer, Delira Dun, during 
his visit to the Plantations in August 1936. 

Messrs. Callenders Cable and Construction. Company, Madras, 
who are the local agents for Ascu wood preservative have been 
informed of our Tates for the supply of line poles for Ascu treat- 
'ment, and their move on the matter is awaited. , 

,In the meantime, strength tests of line poles are being arranged 
to he made at the Engineering College, Madras, and the Forest 
Research Institute, Dehra Dun. 
























(?i) {)fsi A *s\ .Vru t .*nt from the Fw*i lie* parr'll 

ijgHif'vfe, Ih-bia Ifun, for ♦•xj)f*rhn*'n!» *» veiv planted i»i ieulur, 
}'.* r«*l, - iv'u: O«dn>iuitor<r, «»d ihv mnuu.inp thtee A 
Uiuht]\)r, dftmib**? I mm f)utm;nn?n»4 in 1‘Vbmary Ji^Tb When tb*'V 
nvj t> i ,\> n ><’V. in o to] 10'*(i m^pectiwly, they wvro 

brnod ?<« ? j.'* >rs f'rto.J » imdi iidtt. 


{iii) Ahlt; jdtiv tn\i<4ti trill, vIjm.—A *aiftpl«' piece 
ut alder }4vn - "K.i] jj-rtuvt'il fr**m Binuy & Co., 

?u\*i»‘d with Ammi l» tltc Fore«t Ite^ivtvb Institute* 
ihhm l)un. Tin. hoard, l»* o.*h*ro:t<ml with A*'»*u, war found after 
ids month,*, •iiuijil und titUstf, while «hi- untreated War 4 wn« enjis- 


pb't«4y Up by White lillf*. 

fiv) tfattvtif mmW pr<?t r cativt. — Messrs. Massey (.kins, 
JlaohYthtd {f ratio b !,{<[,, are the h-fnl agvnts for thi* pivFervntive, 
T! u>y twiiwl mii on experiment with I hi* pre^natiw »( Kudfti* 
komil by tamting pin* nod bine gum pole.* with OMnorifi paint with 
» view fo utfli?* tlu tji a« vleetrical pieri, Samples of Otninrir 
Ijvott-.J wood were h<-nt to the Forest He*r8reli Institute, Debra Dmi, 
lot w gt.m-y aid T ' ri-ri, Tlu* Ftilirotion Oftlm. lMitu Dun, 
repotted dint theft* wu* no aUneh of any hind *>(* far, but flu* piece** 
had been wider teal foi only *-i jrltt months anil n« Uuk period in- 
cluded Uvf months of rohl weather when fhor«i is vary little termite 
nctiiity, it wo- too etalv \u n!T«r an opinion. 

{v) Xt/i'-trr — TlttV piei'Tvatito w*ut» iep(>rh't! to W 

*f«!e to pivvi-nf splittinj; itn<l craijkin^ in timber. Messrs. Ma tJ ey* 
{.ittJir, Jia* 1-Mt lull. Ijt4,, «-lt« are t!u* local agent*,, sent rainples of 
Ibis material for tost uac! it tva* sent tt« the i'ollneln tititl Wynatul 
ilepbttt for test. The result of trial with this preservative was n«f 
favourably i {‘ported on. 

(vi) Cfi<U&Mttunj tc'ii, PcfrAhttw asphalt ViirrJ with rr,tfle oil 
nod bihtuim s>ti,rh;n\ ■ Petroleum asphalt ntixml wifi* mule oil 
w;»<* e npge.it ed by Mr. Kmm\Scttn, th'* Timber Development Oflleer, 
IKhta Hnii, for pieventinp- end-fepliitinp of sleeper*. The head 
ofike ut the llurmti f.’boll Company, Delhi, vhn are the agents, 
in e/jnKwhfttwn with Mr. Katnesatu standardised a suitable bitumen 
mature for this putjm-e. Kj.peH»«eR<« with this mixture were 
ril'-fird ‘Oil in Sb" ^l*H»pi i v dep'iK, and in one depot in which tui 
inspntion v, as made, il v;i\h found that the mi stare appeared to 
be helpful iu preventing and in t:<u>l tolling end-splits, but a 
definite opinios. eould not be formed fill results of 'more treated 
eh'»']w ■> vue I’nuwn. . - ^ 


/ * . 

fvai) AW/ity if nod prsfc*r-u!:vr,- — This is another preservative 
com tug ittUt iise to pievei.i, end-splitting of timber. The Imperial 
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Chemical Industries, Rangoon, who have local agents, have sent 
samples of this preservative for test. It £b being tided in Pollachi 
Depot. This is said to be more effective than the molten Seekay 
wax tried by the Forest Economist, Rangoon. 


3. Strength tests — Palmyra poles. 

To determine the suitability of palmyra polos for electrical 
lines, six palmyra posts from the Cuddapali North division were 
sent to the Forest Research Institute, Dchra Dun, for strength 
tests. The result of the tests is awaited. 


4. Paper Pelt. 

(1) Investigation into the possibility of utilizing botha grass 
(Andropogan schocnanthcra ) from Cuddapali forests for the manu- 
facture of paper pulp was undertaken at the instance of the Work- 
ing Plnns Officer, Cuddnpah. Preliminary tests hy the Paper 
Expert at tlio Forest Research Institute showed that it was inferior 
to sabai grass, but it was also reported that it was likely it might 
be utilised, particularly in admixture with bamboo for the produc- 
tion of medium grade papers, provided it was made available to 
mills at cheap rates. Hence three tons of both# grass are being 
arranged to be despatched to the Forest Research Institute for largo 
scale tests. 

Co chlos pc nnitm gossgpium mood . — The suitability of pulp from 
Cochlospcrmum yossyiriinn for paper manufacture was suggested 
and the Forest. Economist, Dehra Dun, was also interested in 
having it tested at the Forest Research Institute. He wanted to 
know before undertaking the test if the wood is available in large 
quantities and at economic rates in the forests of this Presidency. 
The Conservators have reported that this wood cannot be exploited 
in commercial quantities and at economic rates, and finally the 
question was dropped. 


5. Wood Industries. 

(i) Aircraft mood . — Owing to paucity of supplies of Polyalthia 
fragrans of the specification required for aircraft work, the matter 
had to be dropped. 

(ii) Shuttles . — A supply of 200 blocks of Mesua ferrea from 
the Palghat division ivas made to Messrs. Patel & Co., Bombay, 
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»rtr infill hj ildr ma»u far* tire of M*-. Tl> firm hiv- t-inee 

reported that tl»r y ntc no* s-ivi?nh]<\ 

fiii} V-rtirrr o#w? <•'»!- — 1 » f« raw t mn regarding supplies M 

.Mfcdrav woods t,sninl)k fora *'*>!»ti‘nip1.sif'’d wtiror and plywood ?.nr- 
huy by n Kmi/h fiun \v.r« iuri»>'*h**d v» tin* Fun-d Fr.-noamt, 
Tb-hm Dm*, v.bn torwu *4***1 tlw» inhumation to tin* hrm, 

(h) Picking fltrl'i,- — A quantity of drc'ria tifvi;jolu< 

fvnrn the Wynaad divi* ion w supplied to the Buckingham and 
Uunuiim Co., l.*d M for use in the tnnmt fcuiiHY oi pi«.4niifr-r4 irls-H, 


f>. CoMM.r.nriAi. AOrivrmrs. 

(1) Track B. *». mul 10,-WI 5f. (r. hardwood 

sleeper* were /supplied ilujinrr the yrnr to the- Smith Indian Bail* 
way nl Its*, ti pi-j IV. (t. 5tml 11*.. 2-12 per M. (*, iiffoTtling a total 
rttxvnwo of K.*. if.tM.vWM t«> tin* Department. 

{if) To/fc tprcfohsizf rlcfpcrf . — 2H,bU teak Hpceiftb/nVo fch'cperf 
worn ?mpp)ied to the South Indian Kailwav during the venr, valued 
ut 3K 2,17,271. 

(iit) Tin Ant ruppty~~Pit?Mc Depart wrnfs.*— The requirements 
of the- Public Work* Department and other timber eau/mming 
dvpnilments were mostly for (fawn timber,* the Klcetrieily depart- 
ment, Mbit tir l)aui, bought logs — H09 <vfi, of leak and 407 c.ft. 
of pith nwru tin worn supplied io them. A small quantity of about 
&S ?Jt, of italic was also supplied to the Cent nil .Tail, Salem, 

The marketing of *audtt!wood in fm oign eoun trier. wa* investi- 
gated ami some of the firm* - in Bnghmd and America wt?i« informed 
of the oil content/? r»i trunk and root <*hirse*j, which were equal to 
.Mysore enmlnlwoed oil recognised in British and American 
phanum>pn*ui. A firm in the United States of America and 
another in France evinced great interest in flic information supplied 
uml they were put in touch with our usual hull: purchasers in 
Bombay, 

(iv) Timber Market , — The year opened quietly but soon after- 
ward* pTi‘fpe«i< of a good business in jo«f\iood were noticed <md 
taken full advantage of. The railway tender for £s large supply 
of indigenous- Irak gave the much desired upward trend to prices 
jxt the <dds.fi of the- year, 

r \* 

The rate for good quality tenh and rosewood log/* ranged from 
lie. 1~S to lis. 2-32 per c.it. Ov*tren quality, rosewood lops (J2 r 
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and up in girth) realised Us. 5 to Rs. 13 per c.ft. and a few of the 
rosewood logs fetched peak prices from Rs. 23 to Rs. 28 per c.ft. 
The demand for rosewood logs continued during the year. Other 
miscellaneous hardwood logs ranged from Re. 0-12 to Re. 1-8 
per c.ft. 

Apparently Japanese demand for red Banders wood declined 
during the year for the rates realised in the auctions in Cuddapah 
and Chittoor divisions were poor. From the exceptionally high 
prices of Rs. 10 to Rs. 27 per c.ft. fetched in the previous year, 
the highest rate obtained did not go more than Rs. 3-15 per c.ft. 
This is nothing unusual as with high prices consumers look round 
for substitutes. If a good substitute is found, the price of the 
original article has of necessity to come down, if it is to be 
marketed. Boom prices are poor foundations for calculations of 
future profits. 

During the year it was also noticed that there was a foreign 
demand for root-wood of red senders for its excellent dyeing 
properties. 

(v) Exhibition . — The Utilization division participated in the 
annual Park Fair Exhibition held in December 1936. Our stalls 
attracted many visitors and many enquiries were received. 

Samples of figured Godavari teak, Wynaad laurel, red senders 
(wavy grain) wood, lac and lac products, and a Sew important 
minor forest products were sent to the Poona Industrial Exhibi- 
tion, Lord Reay Industrial Museum, Poona. 

8. The Forest Utilization Officer attended the Utilization 
Conference held in March 1937 in Dehra Dun, and took the oppor- 
tunity of acquainting himself with the latest developments in the 
various sections of the Utilization branch in the Forest Research 
Institute. 


Minor Forest Products . 

Nux vomica . — The demand for Nvtr vomica was mainly for 
export overseas. About 365 candies of Sriharikota stock collected 
departmenlally were sold at Rs. 11-4 per candy as against Rs. 12-8 
per candy realised in the previous year. 

Tans . — The demand for indigenous tan barks of Cassia 
auriculata and Cassia fistula was reported to he below normal during 
the year excepting the last quarter when a slight increase was 
noticed on account of restricted import of wattle hark. 
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Ta:i h n rf: — wa rltt t i ng of , — Ah inu-*tipuU‘m into the suitable 
)sir<’H and weight,** nf packages t<<< marketing (In* imligewum ion 
barks as attractively as Uneven bark* ivn* made in cmu-altnfimi 
wish tin* Director of Indu^ne** and thv Superintendent. leather 
Tmsh* Institute. Modra*. Tim $npeTAiitcndr>ttfV mommcmhttiou 
lit retain tint* |i«"*cn( sirs* «d package Imt So sfnudftrdir** Us ttcighf 
t» I?5(l lb*. was communicated to CoUtvrvatoJs for Iransmi’-slon to 
ftfotriri Forest Ollicer* and (heir Lai k coni fuel ora for giving efi'ert 
to it t« (Inc t’tmree. 

Watt ft' fuirfr. — Wattle* bark hint hi-f-n fount} my mohil hi 
tanning hides, A? its imports into Madras hml considerably 
» nTiWOPil within the pn«f ten yeas*’, the adtisahiUly of growing 
wattle in suitable mens in This Presidency bus bean oMitnined. 
Jssyjtlltifs report pfl ns suitable for raining st in plantation!* arc the 
Palms in Mbdura District and flu 1 Xilgivi* 5 . The matter is being 
pursued. 

{iif Arnraw hark. — As the annual yi4d of the local tan barf:? 
iron; tiorerruimut lands and fort-sis is far below flu* requirements 
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of the Madras tanners, Government Lave ordered the raising of 
plantations of avaram. -wherever possible and action is being taken 
thereon in suitable districts. 

Tangedu experimental plots. — Avaram bark from the two year 
old coppice shoots in all the five experimental plots in Yizagapatam 
division was sent to the Leather Research Chemist, Madras, for 
analysis. The analytical result is awaited. 

Lac . — Cultivation of lac was continued in Cumbum range, 
Madura District, The yield was disposed of locally in the 
Presidency as scraped lac (11,450 lbs.), as washed lac (2,987 lbs.), 
and the revenue realised therefrom was Rs. 2,950-15 as against 
Rs. 6,692 realised in the previous year. The fall in revenue is due 
to poor yield and to lower market rates. Scraped lac was sold at 
Rs. 16 and Rs. 15 per mound as against Rs. 18 and Rs. 16-8 per 
mnund realised in the previous year; and washed lac at Rs. 25 
and Rs. 20 per maund as against Rs. 30 dming last year. 

The supply of 650 lbs. of seed lac to the Superintendent of 
Prisons, Madras, was made at the agreed rate of Rs. 21-9 per 
maund f.o.r. Madras. 

The fall in price of lac in the Calcutta market affected our 
prices also. But so long as the price of the natural lac continues to 
rule low it will not be easy for the numerous substitutes to oust 
it from industries where it has been valued for its intrinsic quali- 
ties. Its demand in future would remain assured. 

A firm on the West Coast has started a wood polish business and 
purchased about 2,050 lbs. of washed !Iac from Cumbum range. 
Should the venture prove remunerative the firm would continue to 
get its requirements of grain lac from the department. 

The lac produced in Salem North division is mainly converted 
into shellac and wood polish, and supplied to Jails and Borstal 
schools and to Messrs. Spencer & Co., Madras. The total quan- 
tity of wood polish supplied (i) to various Jails, * is about 235 
gallons, valued at Rs. 890-9; and (ii) to Messrs. Spencer & Co., 
is 110 gallons costing Rs. 456-8. 

Attempts are being made to extend the sales to Public "Works 
Departments, Railways, and the Indian Stores Department, New 
Delhi. 

Test crops on an experimental basis were tried in Mudumalai 
range in tbe Nilgiris. Results so far have proved satisfactory. 

Fuel from Cuddapah division . — In September 1935, the Madras 
and Southern Mahratta Railway granted a uniform rate of freight 
for transport of fuel from Cuddapah. and Chitloor divisions to 
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Madinn. Thfc u proved «ufn nut ncvun to fhtttonpah Xr-rth 

divHmt which farthest from 3?nil:*s ft ml iv'uked. ia ft market 
iiiuwe tn exjmr t of fu*I from that iHvs*doti. 

7>;,v yichiins) nhd bark * petition 4 of 1/W;«d>r 

Giirifatm, 1 CnfihitjO \Kf , dr.t<j4tUut* Mttl &>pr\uln jrhrij'ttjn ns cr" 

supplied f>i the IjoVf.rntm-jit School ut Dyeing uitd IVintlng, 
Cftwtifiojv. (*» ouftltlf th* Principal to stnev ;*i the Imranmv llxhihi- 
imn fW tlj,* yielding indigonon*. plant'.. 


//frj.f/jVj /or fwfh* * com pun ut ! tram the local tanning 
tmUofjjjl* rtvr.ni mended to ihe Mmiins nml Sowtht-tu MfthroUn 
Ihulway, for the preparation of boiler compound their Chemist, 
nnfl Metallurgist ■‘.elected rftrwfm for trial nml u«ked for u «awpU*, 
which wvr- arranged front Yirngapamm. rinding ft satwfftetarVj 
he i*>ok over tint* whole* htottl" «t n good rata of IN. Kt«S jum randy, 
while Ike loml Moffro- rate was only aV»m IN. 7 <i randy, Their 
ij'fjuir*int'ftf<t «*». estimated at nhotit *5 try 4 ton* an u unity. 


OltlSSA. 

<»> tnrrjKATiox. 

t.- Cl.NWVft WtrtJK AMI AlJMlMKT?!.vm>N. 

Owing to limited «tuff nr* orgnnmul utitfcaihm work wns done 
doting I ho year. 

Jl.— KxrtiRnthtmi, ako CoMMKumt. ArrrvrnKfc, 

2. ( Imt'UjjMiftMiN t*f laurel wood, rtm suiting of HO Toga tn all, 
wen* wld to the Timber Adviser t»> the High t.Vumnhsimwr for 
India, T#om!<m* 

If.t tairmgmneHt-"* for M'' ami op mid girth at 3*. 2d. 

?<?'' and up mid girth itt 4s, 2d. 

Jbid eaimignimuif — for M" and up mid girth A i 4s. Od. 

7k ,e and up mid girth at fu. (V/. 

Tin; timber wa* fmpplied from the Angut division. 

Oni of the C5- logs ordered under the first contract two wort* 
rent after the close of the yctw. On fheir armnl in London the 
broker informed the Timber Adviser to the 3figh Commissioner 
lor India that one of them was the finest example of figured laurel 
that he had ever se**n, and ‘fhnt ii it had hwn sent on consignment 
it would have fetched at leant i‘- r x. per o.ft. 

’ In Jhwapshar dhiwm. work on " improving 1 the MVdmnadi 
Channel So r floating .pitiposes was continued. 37.830 bamboos were 
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floated down the river from Ramedega to Sambalpur gliat at a cost 
of Re. 344, or Re. 1-15 per 100. The costs include carting from 
the forest to Ramedega. Experimental floating in minor rivers 
such as the Danta and Jira was also undertaken. It is stated that 
villagers and contractors evinced great interest in the experiments 
and were keen to start floating on their own next year. 

Negotiations have taken place with the newly formed Orient 
Paper Mill Company for the grant of long term bamboo leases in 
Sambalpur and Barapahar divisions. The Company has already 
started work on the erection of their mill at lb station, Sambalpur 
district. 

A proposal to erect a seasoning kiln at Cuttack is under the 
consideration of Government. Cuttack is an important carpentry 
centre with more than a local reputation. The normal consumption 
at timber by carpentry firms in Cuttack exceeds that of the kiln — 
400 c.ft. per mouth -which it has been proposed to erect. If the 
Capital of Orissa is fixed at Cuttack, or its yicinity, there will be an 
increased demand for sawn timber. A private contractor has agreed 
to erect the kiln, provided Government gives a lead by agreeing 
to purchase seasoned timber required by the Public Works Depart- 
ment from him. It now merely remains to settle the terms on 
which the Public Works Department will take seasoned timber. 

The Public Works Department has been asked to build Ascu 
treated wooden bridges in place of ferro-concrete structures, when- 
ever the former are possible. 11 is satisfactory to note that for 
the next main road projects they have agreed to do so. In their 
estimates they have provided for wooden culverts and the pur- 
chase of an Ascu treatment plant. 

UNITED PROYINCES. 

The province is still without a Utilisation Officer, hut it is 
hoped that one will be appointed at tLe beginning of next working 
season. 

l f 

A small experimental unit for Ascu treatment of fence posts, 
saplings and softwood sleepers was erected in the Haldwani divi- 
sion hut was not in operation during the year. Delay occurred 
owing to the difficulty in obtaining Ascu at a suitable price. 

The Hydro Electric Department. was supplied with 1,679 sal 
sapwood berth's, 33' and 36 ; long for use as electric transmission 
poles after treatment by the Ascu process. 

, Ten seers of Pongamia glabra bark were supplied to the Forest 
Research Institute to test the tannin contents. ... 
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pavilion, an air-seasoning stack, tlie Forest Research Institute 
portable charcoal lriln, the Ascu pressure plant erected by Messrs. 
The Callender’s Cable and Construction Co., Ltd., and a laminated 
bowstring wooden forest bridge. 

Some distance away from Forestry Court was a heavy traffic 
wooden bridge constructed of Ascu treated timber. This bridge 
was 16' wide and had a clear span of 48', capable of carrying a 
distributed live load of 35 tons. The Forestry Court was generally 
acknowledged to be one of the most attractive and instructive courts 
in the Lucknow Exhibition. 

It is believed that as a result, of the demonstrations and exhibits 
put up by the department not only has great stimulus been 
imparted to the use of timber for many purposes for which other 
materials are used at present hut, what is more important, a large 
measure of success has been achieved in bringing home to the 
general public the tremendous value of the forests and the urgent 
necessity of preserving and improving them. 



APPENDIX 1 


Kin 




pf^nnrint Ft,r{^t pd^Uco^o ru 
Potrrt ifrsnrtrth futitin**- 


Of j? 'r.*f 

♦ V 

I’"- bliriii 


th? 


ASSAM. 

VU-i a. <f Avjsts In I*. X. KbiijjIaJ, 1’, <7, KanjilM. A, t>~-. fin.I <.f, ff, 

J. J>nt* II, 

/h-h — 

7 hrv* jor j in fln-'-o h)|h. ty H, Ji. lb*, 
f-inntl in At-t:*. 

A ! V»ri jiaui oil Sstnnl i»V-n<aii"n«» »> by A JC, 1 

Fn\ tvfAiiT.’J r»v» j n**tBtiiin in A* : ~\m, by A. <T, W, Mtlv« inili a lo- 

ll, f *, Ctarrrj*innt. 


w;kc;au 

Jsolf ’i nit in jAanfalmm, by C« K. ll'>?},i'rfty, » vi fYrrf** 

tin Xo. I.) 

IftdilU Vi‘irlU‘r-~ 

A !«»{•* fit tbtihit • xtrs(tu)t) >» !?»< hjjJ irart', IVftftftf, In 

11, 1, Maraljimv. 


MirAIt, 


}eui;»", VerttUr--* 

UfTM of fftr -t«i on ortolan, flfi-V'U, rtimVo o*vl raiiiWl aft<! *>i» irricfttinn 
8»;f)j«ary of a IrHar>* d**J»rr rid by W. JV 31, "Worm*, 

3V> JJififir »r»l Ori*-A for.,''*. sis# r.( the- J’Msja KvMhjib*tt, IfWJ, by 
IV. Ih M. W’Arri-n 


mrnMA. 

NV*1e on pm Ai n bantmor toamllft s«y><1 } ft eon^s^* *’nmn:nry of Iho proport}^ 
of ;nf<, tU ftvni}.vMUiy« raiHior:, ceils i«rb‘*\s, <?tc. (l>onomU’ 

ctoritrs IVni'r.Ub-v No. -'.} 

?!>«:« osp'-rimoRt'i on th<* ronifof c f banbcvn shot !jo!o fnm 7b'ff«v?<nn «j»p, 
in 1'Hinl'O‘i tltnmn~»*, by f), A, At!;in‘«n. {ftwrinn i'tiU « lIuIMin Ko. P4.i 

l <v tn‘} niJflt'tir r^rHatinsi, hy A. I/wp. 

1*H»> slay at sin* Rnnnn IVroA School, J'yintnnsifi. 

A ihori wamey of (InvrtopftnnCs In tJv> too of y^r, for M hntoHct, hy 

M. X. ChsHonf. 

ShvfA/n FY> nut l>h'n:m, rppor Knma, hy >\ 0. Durp^c, 

r’inrotl hsiTfunp in the foutli IV^n f»tro*t Airoion, hv A. ,L S, 

i Ts-sttfiririfl;, 


CI3XTRAI/ rno vixens. 


Tfi'iin to Fi‘r t 'r*fr-~ 

Thinn ! nft ini^Ur, ly K. P. S',fpt>;yn. 

r««t i« ffso Ojnlnsl PmsTinro^. by O. >1. TTarfotv, 

( 187 J 



1S8 


MADRAS. 

Indian Forester — 

Xylia xi ilocarpa for sleepers, by E. K. Krishnan (with a note by Forest 
Economist). 

A brnss gouge for use in making teak stumps, by A. L. Griffith. 
Dendrocalamvs strictus — Intensive working, by J. A. Wilson. 

The beginning of teak plantations in India, by M. V. Laurie. 


Indian Forester — 


ORISSA. 


Additional note on plantation of Dalbeigia sissoo in Keonjhar Stato, by 
H. F. Moonoy. 

Thinnings in coppice crops, by J. W. Nicholson (with a note by 
H. G. Champion) 


PUNJAB. 

Note on some factors which have contributed to the early revision of recent 
working plans, by A. P. F. Hamilton and N. G. Pring (Punjab Forest 
Record, Volume I. No. 11. 

Effect of forest in preventing floods, — Punjab Forestry Notes, No. 1. 

Indian Forester — 

The problem of natural regeneration of silver fir ( Abies sprrtabilis), by 
I. D. Mahondru. 

The practical problem of the management of the Himalayan fir forests, 
by H. M. Glover. 

The Hoshiarpuv Siwaliks from the air, by H. M. Glover. 

A forest fire caused by falling stones, h.v G. R. Hcnniker-Gotloy (with 
a note by I. G. l'\). 

Result of hlue pine lopping in Bn Ison State, Simla hills, by Pritam Doss 
(with a note by 1. G. F.). 

Thinnings in Simla division, by N. G. Pring. 

Note on Lantana camara in the Simla hills, by N. G. Pring. 

Afforestation of tho Ridge at Dolhi, by It. N. Parker. 

Punjab erosion conference, by R. Maclagnn Gorrie. ’ 

Root suckers of Soranl, by L. B. Holland. 

Tree lopping on a permanent basis, by R. Maclagan Gorrie. 

Note on soil erosion in tho Punjab, by R. Maclngan Gorrie. 


UNITED PROVINCES. 

Approximate volume tabic for haldit ( Adina cordifolia) by E. C. Mobbs. 
(U. P. Forest Leaflet No. 6.) 

Resin industry in Kumaott compiled in the Kumaon Circle, by It. G. Marriott. 
(U. P. Forest Bulletin No. 9.) 

U. P. Forest Pocket Book, by S. H. Howard, 4th edition, 1937. 

Second Interim Report on the Makhdumpur XI tar experiment (U. ,P. 
Forest Leaflet No. Si, by F. C. Ford Robertson. 

Record of seeding of the common tree species in the U. P. (U. Pi Forest 
' Leaflet No. 7), by F. C. Ford Robertson, - 
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APPENDIX II. 


Statement showing rank, designation and address oj Forest 
Officers employed exclusively on research work in the various 
Provinces during the year 1936-37. 


Serial 

No. 

Name. 

Designation. 

Address. 

1 

2 

Mr. 0. S. rurkayastha, Deputy 
Conservator of Forests. 

Dr. N. L. Bor, Doputy Conservator 
of Forests. 

Hold tlio combined post of Dotnnicnl 
0 nicer nn<l Silviculturist, Assam, 
from 1st April 1030 to 1st November 
1030. 

Ml 

Held the combined post of Botanical 
Officer and Silivculturist, Assam, 
from 2nd November 1930 to 31st 
March 1037. 

Shillong. 

Shillong. 

3 

Mr. S. 11. Doli, Extra Assistant Con- 
servator of Forests. 

Forest Utilisation Officer, Assam 

Gauhatl. 

4 

Mr. R. I. Macalplnc, Doputy Con- 
servator of Forests. 

Silviculturist, Bengal, from 1st April 
1030 to 31st October 1030. 

Darjeeling, 

6 

Mr. 0. K. Homfrny, Deputy Con- 
servator of Forests. 

Silviculturist, Bengal, from 1st Novem- 
ber 1030 to 18th February 1037. 

Darjeeling. 

0 

Mr. 8. J. Curtis, Deputy Conservator 
of Forests. 

Silviculturist, Bengal, from 10th Feb- 
ruary to 17tli March 1937. 

Darjeeling. 

7 

Mr. J. 0. Until, Deputy Conservator 
of Forests. 

Silviculturist, Bengal, from 18th 
March 1037 to 31»t March 1037. 

Darjeeling. 

S 

Mr. IV. E, Hodge, Deputy Conserva- 
tor of Forests. 

Forest Utilisation Officer, Bengal, from 
1st April 1936to2«h October 1030. 

| Calcutta. 

9 

Mr. 0. T. Trigg, Doputy Conservator 
of Forests. 

rorostUtlllsatloa Officer, Bcngal.from 
25th October 1030 to 31st Starch 
1037. 

Calcutta. 

10 

Mr. AY. D. M. Warren, Deputy Con- 
servator of Forests. 

Forest Research Officer, Bihar . . 

Banchl. 

11 

Mr. 0. W. D. Kcnnode . 

Silviculturist, Burma (throughout the 
year). 

Maymyo. 

12 

Mr. I>, J. Vcmall .... 

Forost Entomologist, Burma, (from 1st 
April 1030 to 0th January 1937). 

Maymyo. 

18 

Mr. It. 1/ntrln .... 

Conservator of Forests, Working Wans 
Circle, In current charge of the post 
of Forest Entomologist, Burma, for 
the period from 10th to 22nd 
January 1037. 

Maymyo. 

14 

Mr. F, F. Garthwalto . 

Forest Entomologist, Burma (from 
23 rd January 193 7 to end of year). 

Maymyo. 

IB 

Mr. M. If. Gallant 

Forest Economist, Burma (from 1st 
April 1030 to 1 HU May 1930). 

Rangoon. 

10 

Mr, H. A. Maxwell 

Forest Economist, Burma (from 15th 
May 1030 to 0th November 1030). 

Rangoon. 

17 

Mr. M. If. Gallant . 

Forest Economist, Burma (from 10th 
November 1030 to end of year). 

Rangoon. 

18 

Mr. H. 0. Watts, Doputy Conserva- 
tor of Forests. 

Silviculturist, Central Provinces, from 
1st April 1030 to 14ih September 
1930. • 

Nagpur.^ 

10 

Mr. H. 0. B. Jollyo, Deputy Con- 
servator of Forests. 

A 

* ' I * fc 

Silviculturist, Central Provinces, from 
20th October 1030 to,? 3rd March 
1937. - !. 

A * 

Nagpur,, - 
.? • 
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APPENDIX III. 

Publications of the Forest Research Institute, Dehra Dun, 

available for Sale. 


SILVICULTURE SERIES. 

BuLiiETurs [Old Series). 

Rs. a. p. 

*4. Ficus clasiica : its natural growth and artificial propagation, with a do- 
ecriptiou of tho method of tapping tho tree end of tho preparation of 
its rnbbcr for tho market, by E. M. Coventry . . . . 0 12 0 


PAMrmrrs. 

*6. Note on Forest Reservation in Bnrmn in the Intoresis of an Endangered 

Water-Supply, by A. Rodger 10 0 

*8. Koto on tho Collection of Statistical Data relating to the principal Indian 

Species, by A. M. F. Caccia 0 10 0 

*9. Tables si lowing tlio Progress in Working Plans in the Provinces outside 
tho Madras and Bombay Presidencies np to 31st December, 190S, by 
the same author . . . . . . . . . 0 10 0 

*10. Note on tho Best Season for Coppice Fellings of Teak (Teclona yrandit), 

by R. S. Halo « . ■ • . » ■ , . ,040 


Btnjurmta. 


2. Memorandum on Teak Plantations in Burma, by F. A. Lceto . , 0 10 0 

*8. Note on somo Germination Tests with Sal Seed (Slorca robust*), by R. S. 

Troup « . . . « • , • . « ,020 

*22. Nolo on the Causes and Effcots of tho Drought of 1907 and 190S on the 

Sal Forests of tho United Provinces, by R. S. Troup . . .050 

*30. Tho Compilation of Girth Increments from Sample Plot Measurements, 

by B. S. Troup 020 

*33. Nolo’on nn Enquiry by tho Government of India into tho Relation 
between Forests and Atmospheric and Sofl Moisture in India, by 
M* Hill • , . « . . , . . . .100 

*41. Noto on Weights of Seeds, by S. H. Howard, Revised by H. G. Champion 0 8 0 

*45. Noto on tho Miscellaneous Forests of tho Kumrsoa Bhabar, by E. A. 

Smvthiea 1 '0 0 

•4G. Rate of Growth of Bengal Sal {Sherca robust*), I Quality, by S. H. 

Howard ...........100 

*47. Volume Tables mad Form Factors for Sal ( Shores robust*.), by tho same 

author . . • * • * . . • , .000 

*59. General Vdlrnno Tables for Chir (Pin iwlonpi/oh'ff), by S.H. Howard . 0 8 0 

*62. Preliminary Yield Table for Dalbergia eissao, by S. 1L Howard . .020 

*65. Tables for hark deductions from logs, by S. II. Howard . . .030 

*67. Chir (Pir.us longifolia) Seed Supply, by S. II. Howard . . .030 

*78. The Problem of tho Pure Teak Plantation, by H. G. Champion . . 0 12 0 

*82. Tho Measurement of Standing Sample Trees, by H. G. .Champion . 12 0 

•83. Provisional Yield Table for Querevs incara. [Banj or Bar. oak), by H. G. 

Champion and I. D. Maheudm . . ’. . . . 0 14 0 

*80. Cold Weather Planting in Northern India, by H. G. Champion . .090 

*S7. Yield Tables for Teak Plantations in Java, by H. G. Champion . . 0 14 0 

*88. Seasonal Progress of Height Growth in Trees, by H. G. Champion . 0 14 0 

*89. Effect of Defoliation on tho increment of Teak Saplings, by IT. G, 

Chnmpion . . . .030 

*91. Damage by Frost nt New Forest, Dehra Dan, during 1930 to 1934, by 

Bnchaspati Nautiyal . I . . . . . . . 0 12 0 



m 

srmcm.rum series *--? - a. 


*V«1. V, 
*V/\ V»,M 

" *. i'srx 

«*>i im, t* 4 «- 

*» i ^-*5 

*vd. 15, 1'ftti 


nvj. 


x r*rt 

# 

*i 

Pifi 



XI. 1V1 

* 


JVrt 

* 

y* 

iV« 

*w. 


m i*«4 

* 

i# 

r*r» 

# 

M 

IV t: 


rt 

IV?) 

* 

n 

Vs-rt 



xm, jv„*i 

# 

»• 

i‘3*i 

*> 

w 

IVH 



i'/n 

♦ 

*♦ 

s 1 Vk 


it 

l r **t 

n\L 


>;iv, i'Ati 

i 

♦ 


X\ , !>:' 
V«i 


rev*? Hr^r *■ 

li«. ». t r 

ti*»«? *</• <«5 Jf-»- Cv*--; Vi'i' I**,- .1 'i f‘* * 

. /V -/■?• *■ ',*.» ’ <C * y V.. ,*■ Tv''‘i . . I f (t 

11 *** .•*; .lit* v * * ■*** ,7 V\ i***> ,f v '•»'*(•>' it,* v th :-*i* 
t*au{, V **■ » *> '-•’•‘i 

J<* " JtiV'* S'-J.'-J' . . . , l i' 0 

V,. *■*,-.**'<•', i-; V.** fir ■•» <•>*■ IV 

< I*. — J’, *■*■,-,, 5 Ia‘\»s 

5 'I'M? O tP « 

II.-* TV t' -'■>■* *;a’ ,*fj v! *t J *;>* *•-*- -1 r*.*V i 

n. . . . .220 

JV/— 'W-* -1 A-'.t 1 '*t Sv- 'tt Its I.—, ;tl, 

V- ,6, ?.. Ii!v*y, r, r, ii>. *’?. &. O. tfb* 

*. T. . , . ? n IT 

V/|y.~5rt * o*. t? <* I\-—- 1 - v-f f\iH* , i 

is ■> ir :,* » ')•>•* •-> - * ■,<*-. i-i \*p*'"* t in N\ si' *rn 
W SK t,. P, tt. lie*- TV. ,\. li**0"»^ 

It h i , , , . .1*0 

ill/-* >A f*tl Yj-‘ 1 T*>/* /-V* t5.* \ 5 

tj 1*, A t : *'s'K i/ 5*»i *■’ If, H^~\ol , . | % 0 

V|, — ’VS-r* T.-- v 1* < ( «r i".| r-.V. <’j5 r 

!?«. IT. if'.v.}i{ 17 0 

It.— <* '.Xttl tt'-v 0-r *•.,>!-- a JL*{ ra-SI,— ttfTwWM 

i i* it Tr'-* *>, l*j fl. ft. *T«tr,}* V* . , 2 i* 0 

III. *— P«-,~rR-i <‘.j *i • J’!- j} * t.f Ti'.fijyj 

in *•» if. II. Ulv.f ■* i . . 1 ; ft 

'f a?* 1 -* l‘t i>'.fejer.s3 ' ill.' 

V.U.VnR^I . . .0*0 

f; 1 Uvft ,?i> 7WV - 1 fi * Fi!. ly 5* 3?. 

, . , , , ' . , 1 C 0 

TW'Ti'/’ Tc)i- H—t A"! \ O'. 

S 1?. P'-tti-i , . . . . .0^0 

V.-Vf't I sM Vticw TiM- fi/*- £htc ty <-t* '-itt-* 

ty'.l , | 0 fi 

VI.* A s M • % \ V(%* T*‘ t‘- t- r If 'A*.?, ty i?,-* 

r»rtf ts-i: 5 "r . . , , . . ** H t> 

I5****3>i’i- ri Jir.’ r *'i'*5 | ** .*j j*-, 

A«*f Is f. if. IJ-jva-l . , , . I f» 0 

llf.—I.V, "*• t V<** , :* f> " f .* fJst (4 J'*!' •**-< s 
- t - * ; f. t*’*;' * f P<** r *.:*, *i !)«',*», 1 y f^rnt'. 

. , , . . , 0 6 0 

IV, *** V/**'i!!'r 7'*H* / f-j }{rt {Ifr+i'i** t 

i-\ ‘‘ t* P<*.;*J. »rt* tV* J'S.'T)* 

t'/!' 1 ' ** , . , . . , , ji Jft o 

1 i v t tj..f iVX { f‘h •' * v I'-'f-aJa j* 

Cvi**"! i r loijrctJ'J*, »*■» ta'tB* *"<* A*. S "irfsi- 

r '■si. 1 <?«l. K. 7f.y- <*f . , ,300 

VJll.*-Vi*lurss7 ssi-1 Un'ira f<' v K5«i* Pirn 

. (!’*> **••» <-*->) 17 , ’.V,* ly H. »7. f1.«.*vii>*rt, 

3,1?. -vi-s' : J'.ir.-r.* . | 5 <i 

#X* -*C i : *'.v f.ni |?-*tr!*'* v *i 

V*5?' t; * 3t?!*« r: r '*/''? rji j** 

Tfi—J, ts* J,i. lj iJ»t*if!«:* At-t^srs . .0 1*1 0 

X—V! W 7sT*'*> O’: Ji'r*. Ps,* f {Pit .s ?:,*?{* 

11 o7i.l. 3 y V*** r *r-~ ai 1 ? »r; , * . . 1 D t) 

.t of iV JVjsh fM’U l*y Ji. 0. : . 

• . . * . * . . i J 0 

*r.VitR‘.*ra . , , . 0 I* 0 

HL— f!trr a- <4 il**ntt^'*wi3 Vol-.t*,* 

2W.7f« fyi'Vrj* V\V**l,ij*?f f t n yt * {Art's} 

eri-<;}Y\ f*7 I*- 5 it. \s.' t it. t?. livit-j*- •% 

f-iil.D-liltii r» . , , . .000 



194 


SILVICULTURE SERIES— conirf. 

Forest Records ( Old Series) — could. 

TV . — Volume TableB and Diameter Growth Curve 
for Scmal ( Bombax inalabaricum), by I. D. 
Mahendru . ... 

V. — Provisional Volume Tables and Diameter 
Growth Curve for Scmal ( Bombax malabari • 
cum ) in llie Central Provinces, by the same 
author ....... 

VI. — Branch Smallwood Tables for Skorea rdbusla, 
Tedona grandis, Oedrua dcodara, Ptnvs 
excclsa and P. longifdlia ; compiled in tho 
Statistical Section, F. R. I. 

VII. — Provisional Volumo Tables and Diameter 
Growth Curves for Holopldca integrifolia 
(kanju) and Trcioia nttdiflora ( gutel ), by 

1. D. Mahendru 

Vni, — Multiple Yield Tables for Deodar, by H. G. 
Champion and I. D. Mnhcndrn . 

V. — Investigations on the Seed and Seedlings of 
Shorea robusta, by H. G. Champion and JJ. D. 

Pant 

VI. — Tho Use of Stumps (Root nnd Shoot Cuttings) 
in Artificial Regeneration, by tho same 
authors ....... 

VII. — Notes on Pinus longifdlia , Roxb. — The Planta- 
tions in Dchra Dim and tho Central Provinces 
and Miscellaneous Seed Studies, by the Bamo 
authors . . . 

II. — Treatment of Babul (Acacia arabica), by S. A. 

Vahid 

IV. — The Sutlej Deodar — Its Ecology and Timber 
Production, by R, M. Gorrie . . . 

V.— The Importance of the Origin of Seed used in 
Forestry, hy U. G. Champion 
XU — A Stand Table for Sal Evenaged High Forest, 

by I. D. Mahendru 

Ill — Regeneration and Management of Sal, by 

R, G. Champion 

XVI. — A Stand Table for Sal Evenaged High Forest 
nnd Coppice, compiled in Silvicultural Branch 

Forest Records (New Series). 


Burma, by H. G. Champion ..... 

* »» No. 2. — A study of the soils in llio hill areas of the Kulu Forest 

Division, Part I — An investigation of Soil Profiles under 
deodaT, spruce, bluo pine nnd elvir, by E. McKenzie 
Taylor, I. D. Mahendru, M. L. Mehta and R. C. lloon . 

* „ No 3. — Distribution of Scsqnioxidcs, Silica and organic matter in 

Forest Soil Profiles of Kulu Hill Aron, by R. C. Hoon . 
Vol. II, No. 1 . — A Glossary of Technical Terms for use in Indian Forestry . 

* „ No. 2.-*— Standard and Commercial Volumo Tables for Ddbergia 

sissoo, by M. A. Kakazai 

* „ No. 3.— A Stand Table for Chir (Pinus longifdlia) high forest, com- 

piled in the Silvicultural Branch .... 

* ,, No. 4. — Tho Silviculture and Management of the Bamboo ID. slric- 

* u i«»), by P. N. Dcogun 

„ &o. 5.— Seed Weights, Plant Porccnts, etc., for Forest Plants in 

India, by J. N. Son Gupta ' , 

Msatonts. , 

^Pimta Ion f folia, Roxb., Vol, I, Part i/by R. S, Troup 


51 Vol. 

XV, Part 

* 

„ Part 

* 

„ Part 

* 

„ Part 

V 

„ Part 

♦Vol. 

XVI, Part 

r 

„ Part 

* 

„ Part 

*Vol, 

XVU, Part 

* 

„ Part 

• 

„ Part 

♦Vol. 

XVin, Part 

♦Vol. 

XIX, Part 

♦Vol. 

XX, Part 

♦Vol. 

I, No. 1.— A 


Rs. Jl. p. 
0 9 0 

0 2 0 

0 3 0 

0 12 0 
4 8 0 

16 0 

2 4 0 

1 10 0 

1 14 0 

3 2 0 

2 12 0 
0 6 0 
6 0 0 
0 12 0 

lb 12 0 

2 2 0 

0 12 0 
0 6 0 

0 8 0 

0 12 0 

4 4 0' 

■4 * 

3 0 0 
.6 0 Q 
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*Vol. XVI, Part I. — Illustrations of Indian Forest Plants— Part II— 

Five Species of Dipttrocarpus, by B. N. 

Parker 10 0 

*VoI. XX, Part XV.— Illustrations of Indian Forest Plants, Part III, 

by B. N. Parker and 0. E. Parkinson . . 0 14 0 

Fobest Recobdb (New Series). 

*Vol. I, No. 1. — Indian Terminalias of the Seotion Pontaptera, by C. E. Par- 
kinson . • • • • • • • .0120 

* „ No. 2. — Illustrations of Indian Forest Plants, Part IV, by 0. E. Par- 
kinson • . • • • • • • • 1 4 o 

Memoeos. 

•Memoir on some Indian Forest Grasses and their (Ecology, Vol, I, Part I, by 

B. S. Hole 

Oman Publioatiohs. 

•A Forest Flora of the Andaman Islands, by 0. E. Parkinson . . .200 

•Forty Trees Common in India, by R. N. Parker . . . . 3 6 0 

•Forest Flora of tlio Chakrata, Dchra Dun and Sabaranpur Forest Divisions, 

TJ. F., by Upendranatk Kanjilal, Third Edition, revised and enlarged, 
by Basant Lai Gupta . . . . . . . . .330 

Manuals. 

•Manual of Botany, by B. S. Hole. ( Reprinted ) . , . . .200 

(PUBLTOATIONB — PRINTED OUTSIDE INDIA.) 

f Indian Trees, by Sir D. Brandis (1921 edition) . . . . , 35 0 0 

MYCOLOGY SERIES. 

Fobest Kegobds (Old Scries). 

•Vol. XIV, Part m. — Investigations on the Infestations of Pcridermiwn 

cennplanatum Barclay, on tbo needles, and of 
Peridcrmhm himalaycnsc on tho stom of 
Pinus longifolia, Eoxb., by K. D. Bagoheo . 2 12 0 

•Vol. XVm, Part XI. — Investigations on the Infestation of Periaermittm 

himalaycnsc on Finns longifolia. Part II, by 
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UTILIZATION SERIES. 

Bulletins (Old Series). 

•6. Memorandum on Mechanical Tests of some Indian Timbors, by W. H. 

Everett .....020 

Bulletins. 

•3. Note on tbo Relative Strength of Natural and Plantation-Grown Toak 

in Burma 040 

•13. Noto on JOigno Protector as a possible means of preventing timber from 

■ splitting while seasoning, by R. S. Pearson 0 5 0 

■' * 14 - A Further Note on the, Rolotivo Strength of Natural and Plantation- 

Grown Teak m Burma, by tho eamo author . 0 3 0 

•15. Note on the Toohnical Properties of Timbor with special reference to 
< _ • Gedrcta toona wood while seasoning, by tho samo author . 0 3'0 
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Foeest Records (Old Scries). 

II. — Preliminary Note on the Antiseptic Treatment of 
Timbor in India with special reference to 
Railway Sleepers, by R. S. Pearson . . 

V. — Note on the Utilization of Bamboo lor the Manu- 
facture of Paper-Palp, by R. S. Pearson (2nd 

Edition) 

I. — Note on the Tea Box Industry in Assam, by R. S. 
Pearson ....... 

IV. — A Further Note on the Antisoptio Treatment of 
Timber, recording results obtained from past 
experiments, by It. S. Pearson . . . 

II. — A Further Noto on Thitai, (Afe7anorrfteeo vsitata, 
Wall.), with special roforcnco to tho oleo- 
rcsin obtained from it in the Lawksawlc and 
Myolnt States, Southern Shan States Forest 
Division, by F. A. Wright .... 

VI. — Note on the Mechanical Strength and Seasoning 
Properties of Shorca robuala (Sal) Timber, by 
R. S. Pearson ...... 

L — Report on Lno and Shellac, by H, A. F. Lindsay 

and C. M. Harlow 

IX. — Note on the Work of Extraction of Broad Gauge 
Sleepers from Nopal, by J. V. Collier . 

V. — Analysis of the Tanning Properties of certain 
Burma Lagcrslrcemias, by E. Pnsupnti. 
Reported by J. A. Pilgrim .... 

VII. — Interim Report on the Work under Projects No. I 
and No. 0, by L. N. Bcamnn 
IX. — Tannin Investigation of Borne Burmese Diplcro- 
carps, by 3. A. Pilgrim .... 

X. — Tho Mangroves of South Tcnnssorim, by the 

same author 

XI. — Report on Burma Oak and Chestnut Tans, by tho 

same author 

IX. — Summary of the Investigations on Bamboos and 
Grosses for Paper Pulp, by W. Raitt . 

X. — Notes on tho Antiseptic Treatment of Assam 
Timbers for Railway Sleepers, by J. H. 
Wmr, assisted by S. Karaosam . 

UL — Second Interim Report on Work under Project 
No. 1, by L. N. Seaman .... 
I. — Tho Burma Bamboo Pulp Survey, by W. Raitt 

VII. — Interim Report on Work under Project No. 2, 
Strength Tests of Timbor in Structural Sizes, 
with Test Results up to 1932, by L. N. 
Sea man ....... 

X. — Third Interim Report on Project No. 1. — -The 
Physical and Mechanical Properties of Woods 
grown in India, by V- D. Iamoye 

XX, Part XIII.— Results of Experiments on tho Kiln-drying of 
r ' '• Wood with Ozonized Air, by S. N. Ka pur . 
>» Part XIV.^-Totcrim Roport on Work tinder Project V1H — 
• Testing of Indian Timbers for Vcncor and 
Plywood, by W. Naglo .... 
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CHEMICAL SERIES. 

Bulletins. 

Rs. A. p. 

1.— Nolo on Calorimetric Testa of some Indian Woods, by Purnn Singh . 0 2 0 

*6. — Memorandum on the Oil Vnluo of Sandalwood, by Puran Singh . .02® 

*7. — Noto on the Chemistry and Trade Forms of Lae, by the same author . 0 3 0 

* 0 . — Note on Resin Value of Podophyllum modi nnd tho best season for col- 
lecting it, by Furan Singh 0 1 3 

*24. — Noto on Turpentines of Pinna hhasya. Pinna merhuaii and Pinua excclaa, 

by Puran Singh 020 

#31. — Noto on Indian Suraaok (if 7ms eotivus, Linn.), by Puran Singh . .020 

*32. — Noto on tho Burma Myrobalans or " l’nnga fruits ” ns a Tunning Material, 

by Purnn Singb 010 

*79.— Calorific Values of eomo Indian Woods, by S. Krishna and S. Ramas- 

wami . . . . . 0 12 0 


Forest Records (Old Scries). 


*Vol. Ill, Part IV.—: 


*Yol. Yin, Part V.- 

*Vol. LX, Part III.- 

* „ Part IV.- 

* „ Tart VI.- 

•Vol. IX, Part VIIL- 

*VoI. X, Part I.- 

* „ Part II. — i 


* „ Part IV.- 


* „ Port YIH.- 

'y 

*Vol. XI, Port X T 
*' „ Port V.- 

* „ Part VI.- 

*Vol. XVI, Part H.— ! 


-Noto on tlio Preparation of Tannin Extract with 
special rcforcnco to thorn prepared from tho 
Baric of Mangrove ( lllnzophora mucranala), 

by Puran Singb 

-Noto on the Essentiat Oil from tho lcavcB of Allies 
pindrow, Spaoli, by J. L. Simonren 
■Oils and Fats from tho Seeds of Indian Forest 
Trees, Parts I— -V, by M. Gopnl Ban and J. L. 

Simonson . 

■Tho Constituents of some Indian Essential Oils, 
Parts I — VII, by J. L. Simonson and M. 

Gopal Rau 

•The Constituents of some Indian Essential Oils, 
Part VIII. — Tho Essential Oil from tho gum- 
oloo-rcin of Bostcdlia ecrrala (Roxb.), by 

J. L. Simonson 

-The Constituents of some Indian Essential Oils, 
Parts IX nnd X, by J, L. Simonson . , 

■Tho Constituents of some Indian Essential Oils, 
Part XI. — Tho Essential Oil from tho leaves 
of Gupressus torulosa, Don., by J. L. Simonson 
Oils and Puts from tho Seeds of Indian Forest 
Plants, Part VI. Tho Oil from the Seeds of 
Aleurites in onlana Wife., by R. N. Parker, 
M. Gopal Rau, IV. A. Robertson nnd J. L. 
Simonson, and Part VII. — The Oil from tho 
Seeds of Salvia plchcia, R. dir., by M. Gopal 
Rau nnd J. L. Simonson .... 
-Tho Constituents of some Indian Essential Oils, 

• ’Part XII. — Tho Essential .OH ^frdm tho Qleo- 
' resin. oT Pinits wcrhtsii, hy J-. L.“ Simonteri . 
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Foeest Records (Old Series). 


*Vol. XIII, Part V. — Epidemic attacks by the Sal Hearfcwood Borer 

(Roplocerambyx epinicornie) in tho Forests of 
South Mandia Division, G. P., by W. A. Muir 

* ,, Part VI. — On some Indian Coleoptera, Hemiptera and Tby- 

sanoptora, Part I, by R. Kleine ; Part II, by 
A. Thery; Part III, by 0. C. Ollenbaoh ; 
Part IV, by Carl J. Drake ; and Part V, by 

Dudley Moulton 

*Vol. XIV, Part IV. — Immature Stages of Indian Coleoptera (0), by 

J. 0. M. Gardner 

*■ „ Tarts V-VIIL- — Part V. — On some New Indian Coleoptera and 

Hemiptera. — Indian Species of Palorus Mills 
and some Associated Booties, by K. G. Blair. 
Part VI. — Two New Species of Coleoptera 
from India, by E. Fleutiaux. Part VII. — 
Some Now India n Ce rambyeidao, by J. C. 
M. Gardner. Part VI LI. — Some Records of 
Indo-Malayan Psyllidao, by F, Laing . . 

* ,, Parts ZX-X, — -part IX.— On the Gonus Xyleborus— None Xyle- 

borus Artonaus Indian, by Hans Eggers. Part 
X. — Tho Biology of the Gonus Xyloborus, 
with more New Species, by C. F. C. Beeson . 
*Vol. „ Ports XI-XTV. — Part XI. — On some Indian Coleoptera. — A 

Now Genus and a New Speoies of Mclasidoo 
and a New Species of Elatoridae, by E. Ficuti- 
aux. Part XEL — A Now Genus and two Now 
Species of Longhorn Bcctlos from India, hy 
IV. S. Fisher. Port XIII. — Immature Stages 
of Indian Coleoptera (7), by J. C. M. Gardner. 
Part XIV- — Three New Species of Lyeidae, 
by R. Kloino . 

*Vol. XVI, Part in. — Immature Stages of Indian Coleoptera (8), by J. 

0. M. Gardner 

* „ Part IV. — Immature Stages of Indian Coleoptera (9), by 

J. C. M. Gardner 

* „ Part VHI. — Now Indian Curoulionidae (Col.), by Sir Guy A. K. 

Marshall 

IX. — -The Life-History and Control of Celosterna eaabra- 
tor (Col. Cerarabyoidae), by C. F. C. Beeson . 
X.— Now Species of Exo contras Mulsant from India, 
by W. S. Fisher ..... 
XL— ^Immature Stages of Indian Coleoptera (10) Anthri- 
bidao, by J. C. M. Gardner 
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of Sandal (22) Formioidoo (llymon.), by Dur- 
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Part VT. — Entomological Investigations on tho Spike Disease 
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Pnrt VII. — Methods of Testing tho Susceptibility of Timbers 
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Part VIII. — Immature Stages of Indian Colooptora (16) — 
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4. — Immature Stages of Indian Coleoptera (17) (Eucnemidne), 

by J. C. M. Gardner 
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6. — Biology of the Braconidac (Hymenopt.), by C. F. C. Beeson 

and S. N. Chatterjee 

7. — Immature Stages of Indian Coleoptera (18) (Brentliidno), 

by J. C. M. Gardner 

8. — On tin* Biology of the Irlmeumonidno (Hymenoptera), by 

C. F. C. Beeson and S. X. Chatterjoo 
0. — On tbo Biology of tho Tuehinidae (l)iptora), by tbo same 
authors 

10. — Entomological Investigations on tho Spike Di'enso of 

Sandal (23) Dipidopiern, by X. C. Chatterjee . . 

11. — New Indian Curoulionidao (Col.)*, by Sir Guy A, lv. Murelinll 

12. — Entomological Investigations on the Seiko Diseaso of 

Sandal (2C) Coecidae (Jlomopt.), by N.-C. Ciwtlorjeo 
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13. — Entomological .tncostigaf Ions on dlw Spike Disosso of 
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